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(54) Thiazolidinedione derivatives, process for their preparation and pharmaceutical 
compositions containing them 

(57) A thiazolidinedione derivative represented by 
the following general formula (I): 




c i ) 



[wherein the dotted line represents a single bond or a 
double bond , the thiazolidinedione ring residue is linked 
to either of 2-, 3-, 4-, 5- and 6-positions on the indole 
ring and R represents a group selected from the group 
consisting of hydrogen atom and alkyl, alkenyl, alkynyl, 
phenyl, aralkyl, heterocycloalkyl, arylsulfonyl and 
arylaminocarbonyl groups] or a pharmaceutical^ 
acceptable salt thereof exhibits excellent effects of 
reducing the blood sugar level and of reducing the lipid 
concentration in blood and is accordingly useful as a 
therapeutic agent for treating diabates mellitus. These 
derivatives and pharmaceutical ly acceptable salt 
thereof are almost free of any side effect 
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Description 

The present invention relates to a novel thiazolidinedione derivative or a pharmaceutically acceptable salt thereof 
when reduces blood sugar level and lipid concentration in blood as well as a method for preparing the derivative or salt 
and a pharmaceutical composition containing the same. 

h J!? l 7 Wn ? 3bat f me " itUS "** be divided int0 several X ™ es of symptoms, but the disease has been roughly 
£SSh h '"^""^P^^ates mellitus (type I diabates mellitus) and insulin-independent diabates melL 
h S t me ? S) -- f ° rmer ma/ b6 tr6ated by the '"^lin-supplementing treatment, but insulin does not show 
its effect when rt .s administered to a patient suffering from diabates mellitus of the latter type. In other words the latter 
is a disease resistant to the action of insulin because of, for instance, the abnormality of receptors and carriers for trans- 
porting sugar, present in the peripheral tissues, rorirans 

t ha , J? 5 " Cy . W0Uld , be V6ry cons P icuous in Particular when the patient is also fleshy and it has been suggested 
that the resistance to insulin would not only lead to an increase in the blood sugar level, but also be involved in the pro- 
gression of complications. H 

The insulin-independent diabates mellitus has presently been treated mainly by a combination of exercise therapy 
alimentary therapy and oral administration of an agent for reducing blood sugar level and when the symptom becomes 

; C °?T in \ PharmaCeUtolS haVebee " USed - CWcal| y sulfonyl urea-containing and biguanide-contain- 
mg pharmaceuticals have been used as drugs showing an effect of reducing blood sugar level upon oral administration 
n7Z*^ b,g h ua " ,d f e ; containin 9 dru 9 is «« being used at all because of side effects such as lactic acid acidosis.' 
Btm J 1 f ', USe ° the SUlf0ny ' containing drug reguires careful management because it has a 
strong blood sugar level-reducing effect, and often causes severe hypoglycemia and induces resistance to drugs. For 
this reason, novel orally administrate drugs for reducing the blood sugar level free of side effects have recently been 
developed, wh,ch may be used instead of the foregoing sulfonyl urea-containing drug. Among these, drugs which can 

M ITTJ reS 'f tance to ,nsulin in the Peripheral tissues and show the effect of reducing blood sugar level have 
25 attracted special interest recently. 

However, most of these drugs have insufficient efficacies, have side effects and there sofar no satisfactory drug has 

oSde^ffeS ' ^ a " Ur96nt " eed t0 d6Ve ' 0P 3 drU9 havi " 9 3 higher efficacy ** which * almos ^ee 

t,~i. AC r rdi « 9 M * iS „ a ^ 0bie f t °1 the PfeSent inventi0n t0 »* wide 3 novel thiazolidinedione derivative or a pharmaceu- 
tically acceptable salt thereof which reduces blood sugar level and lipid concentration in blood 

a « JZfSZ 0f the PfeSent inventi ° n 10 pr0vide a method ,or P re P arin 9 sucn a nove l thiazolidinedione deriv- 
auve or a salt thereof. 

A further object of the present invention is to provide a pharmaceutical composition containing the novel thiazolid- 
inedione derivative or salt thereof. 

The inventors of this invention have conducted various studies to accomplish the foregoing objects, i.e.. to develop 

LnZ^t I h ?'!! US WhiCh iS eXC6,lent the ef,ectS of reducing b,00d sug3r '«* a nd of reducing lipS 

concentration ,n Wood and which ,s almost free of side effect, have found thiazolidinedione derivatives whose activities 

cTan°nSle Sg 6 * intr0ducin9 3 thiazolidinedione ring residue into either of 2-. 3-. 4-. 5- and 6-positions 

on. £ COf T 9 ,0 me PrSSent inventi0a the foregoin9 obiects can ef,ective, y be achie ved by providing a thiazolidinedi- 
one derivative represented by the following general formula (I) or a pharmaceutically acceptable salt thereof : 
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( I ) 



wherein the dotted line represents a single bond or a double bond, the thiazolidinedione residue is linked to any one of 
the 2-. 3-. 4-. 5- and 6 positions on the indole ring and R represents a group selected from the group consisting of a 
hydrogen atom, and alky., alkenyl, alkynyl. phenyi. aralkyl. heterccycioalkyl. arylsulfony. and arylaLocarbony. groups 
a pharmaceutica composition comprising, as an effective component, a thiazolidinedione derivative represented by the 
foregoing general formula (I) or a pharmaceutically acceptable salt thereof; and a method for preparing a thiazolidine- 
SUSn? repr f ented by the ,oregoing general formula (I) which comprises the steps of condensing an indole 
carbaldehyde derivative represented by the following general formula (II) with 2,4-thiazolidinedione and optionally sub- 
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jecting the resulting condensate to a reducing reaction: 




(U) 



10 



15 



20 



wherein the aldehyde group is linked to any one of the 2-, 3-, 4-, 5- and 6-positions on the indole ring and R represents 
a group selected from the group consisting of a hydrogen atom, and alkyl, alkenyl, alkynyl, phenyl, aralkyl, heterocy- 
cloalkyl, arylsulfonyl and arylaminocarbonyl groups. 

The compounds represented by Formula (!) correspond to those represented by the following general formula (III): 




(HI) 



25 

wherein the thiazolidinedione ring residue is linked to any one of the 2-, 3-4-, 5- and 6-positions on the indole ring and 
R represents a group selected from the group consisting of a hydrogen atom, and alkyl, alkenyl, alkynyl, phenyl, aralkyl, 
heterocycloalkyl, arylsulfonyl and arylaminocarbonyl groups, when the dotted line in the formula represents a double 
bond; and those represented by the following general formula (IV): 

30 



O 



35 




(IV) 



wherein each symbol is the same as that defined above, when the dotted line in the formula represents a single bond. 
Among the compounds represented by Formula (I), those in which the dotted line represents a single bond are pre- 
ferred. 

The alkyl groups are those except for aralkyl and heterocycloalkyl groups and preferably include linear alkyl groups 
45 having 1 to 10 carbon atoms, cydoalkyl groups having 3 to 10 carbon atoms, branched unsubstituted alkyl groups hav- 
ing 3 to 10 carbon atoms or alkyl groups which may be substituted with an alkoxycarbonyl or carboxyl group; the alkenyl 
groups may be linear, branched or a cyclic alkenyl group having 5 to 1 1 carbon atoms; the alkynyl groups may be linear 
or branched ones having 4 carbon atoms; the phenyl group may be substituted with an amino or cyano group; the aryl 
or heterocyclic group which constitutes the aralkyl, heterocycloalkyl, arylsulfonyl or arylaminocarbonyl group may be 
so one selected from the group consisting of phenyl, naphthyl, pyridyl, thienyl, quinolyl, tetrahydroquinolyl, oxazolyl, thia- 
zolyl, pyrrolidinyl and benzdioxanyl groups, which may be unsubstituted groups or may have a substituent selected from 
halogen atoms and alkyl having 1 to 2 carbon atoms, trihalomethyl, methoxy, benzyloxy, methyl enedioxy, cyano, car- 
boxyl, methoxycarbonyl, hydroxy, amino, dialkylamino, phenyl and nitro groups, provided that if the foregoing aryl or het- 
erocyclic groups each has at least two such substituents, they may be the same or different; the alkytene groups 
55 constituting the aralkyl or heterocycloalkyl groups are represented by the formula: (CH 2 ) n (n is an integer ranging from 
1 to 3), in which a hydrogen atom may be substituted with a halogen atom or an alkyl, hydroxy, alkoxy, benzyloxy, phe- 
nyl, azido, amino or dialkylamino group or in which two hydrogen atoms linked to the same carbon atom may be sub- 
stituted with an oxygen atom. 

Examples of alkyl groups are .methyl, n-hexyl, cyclohexylmethyl, 2-ethylbutyl, 2-methoxycarbonylethyl, 2-carboxye- 
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thyl. cycfohexyl and pinanyl groups- 
Examples of alkenyl groups include 3-methyl-2-butenyl, 4-methyl-3-pentenyl, 1 ,5-dimethyl-4-hexenyl, limonenyl, 

pinenyl and pinenylmethyl groups. 

Examples of alkynyl groups include 2-butynyl group. 

Examples of aralkyi groups are benzyl, benzoyl, phenylacetyl, 4-ethylbenzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4- 
fluorobenzyl, 2,3-difIuorobenzyl, 2,4-dffiuorobenzyl, 2,5-difluorobenzyl," 2,6-difluorobenzyl, 3,4-drfluorobenzyl, 3,5-dif- 
luorobenzyl, 2-trifluoromethylbenzyl, 3-tnfluoromethyibenzyl, 4-trifluoromethylbenzyl, 2,4-ditrifluoromethylbenzyl, 4- 
fluorophenethyl, 2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 3,4-dimethoxybenzyf, 3,5-dimethoxybenzyl, 
2,5-dimethoxybenzyl, 3-cyanobenzyl, 4-cyanobenzyl, 4-chlorobenzyl, 4-benzyloxybenzyl, piperonyl, 3-methylbenzyl, a- 
methylbenzyl, p-naphthylmethyl, phenethyl, 2-phenyIbenzyl, 3-phenylpropyl, 4-methoxycarbonyl benzyl, 4-carboxyben- 
zyl, 2-bromobenzyl, 4-nrtrobenzyl, 4-aminobenzyl, 4-dimethylaminobenzyt, 3,5-ditrifluoromethylbenzyl, 2,4-dimethoxy- 
benzyl, 4-hydroxybenzyl, benzhydryl, p-hydroxyphenethyl, p-benzyloxyphenethyl, p-fluorophenethyl, p- 
chlorophenethyl, p-methoxyphenethyl, p-aminophenethyl, p-dimethylaminophenethyl and phenacyl groups. 

Examples of heterocycloalkyl groups are 2-picoryl, 4-picoryl, (5-methyl-2-phenyloxazol-4-yl)rnethyl, 3,4-methylen- 
edioxybenzyl, 2-thienylmethyl, 2-(thien-2-yl)ethyl, (2-methylthiazol-4-yl) methyl, 2-(4-methylthiazol-5-yl)ethyl, (quinol-2- 
yl)methyl, (1 ^.S^-tetrahydroquinol^-yOmethyl, (1 ,4-benzdioxan-2-yl)methyl and 2-(pyrrolidin-1 -yl)ethyl. 

Examples of arylsulfonyl groups are benzenesulfonyl, p-toluenesulfonyl, 4-fluorobenzenesulfonyl and 3-trifluor 
omethylbenzenesulfonyl groups. 

Examples of arylaminocarbonyl groups include m-tolylcarbamoyl group. 

The salts of the compounds represented by Formula (I): 



(wherein each symbol is the same as that defined above) according to the present invention may be acid-addition salts 
or base-addition salts with pharmaceutical^ acceptable acid or base compounds. Examples of such acid-addition salts 
are salts with acids such as hydrochloric acid, sulfuric acid, phosphoric acid, oxalic acid, maleic acid, fumaric acid, malic 
acid, tartaric acid, citric acid, benzoic acid, acetic acid, p-toluenesulfonic acid and ethanesulfonic acid. Examples of 
base-addition salts include salts with alkali metal and alkaline earth metals such as sodium, potassium, magnesium 
and calcium; and organic salts with, for instance, amines such as ammonia, methylamine, dimethylamine, piperidine, 
cyclohexylamine and triethylamine. 

The thiazolidinedione derivatives of the present invention can be prepared via the following steps: 
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35 



40 




(reduction) 




In the foregoing reaction scheme, Compound (VI) may arbitrarily be used and if it is used, the compound may be 
45 one capable of forming the R portion through substitution, addition or condensation, for instance, a compound repre- 
sented by the formula: RX (wherein R represents a group selected from the group consisting of alkyl, alkenyl, alkynyl, 
phenyl, araikyl, heterocycloalkyl and arylsulfonyl groups and X represents a halogen atom such as a chlorine or bro- 
mine atom or a methanesulfonate residue), a styreneoxide, an acryl ester or an aryl isocyanate. Moreover, R' repre- 
sents a lower alkyl group. such as a methyl or ethyl group. 
so If Compound (VI) is not used, an indole carboxylate (V) may be directly subjected to a reducing reaction to give a 
product (VIII), followed by oxidation of the product (VIII) into an indole carbaldehyde (II) and a condensation reaction of 
the compound (II) with 2,4-thiazolidinedione to give a thiazolidinedione derivative (III), or a thiazolidinedione derivative 
(III) may be prepared through a direct condensation reaction of an indole carbaldehyde (IX) with 2,4-thiazolidinedione. 
In the foregoing preparation methods, the indole carbaldehyde derivatives (II) used as ingredients for preparing the 
55 thiazolidinedione derivatives may be produced by the following two methods, when Compound (VI) is used in the prep- 
aration methods. 

The first method comprises the steps of reacting an indolecarboxylate with a compound (VI) and then reducing and 
oxidizing the reaction product. More specifically, an indole carboxylate (V) is reacted with a compound (VI) in the pres- 
ence of a base to give a product (VII), provided that if the compound (VI) is styrene oxide, it is reacted with the indole' 
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carboxylate (V) in the presence of a base and then the resulting product is esterified to give a reaction product (VII) 
wherein the R portion is a 2-hydroxy-2-phenylethyl group. 

The reaction is preferably carried out in an appropriate solvent. Such a solvent is not restricted to a specific one 
and examples thereof are ethers such as diethyl ether, tetrahydrofuran and dioxane; alkyl ketones such as acetone, 

5 methyl ethyl ketone and methyl isobutyl ketone; alcohols such as methanol, ethanol and propanol; aprotic polar solvents 
such as N.N-dimethylformamide, N.N-dimethylacetamide, acetonitrile, dimethylsulfoxide and hexamethylphosphoric 
acid triamide; water, acetic acid and formic acid, which may be used alone or in any combination. Examples of bases 
usable herein are sodium methoxide, sodium ethoxide, potassium carbonate, sodium carbonate, sodium hydride and 
sodium acetate. Regarding the rate of these reactants, the compound (VI) is used in an amount ranging from 1 to 20 

10 mole equivalents and preferably 1 to 5 mole equivalents per mole of the starting compound (V). The reaction tempera- 
ture may range from -30 °C to the boiling point of the solvent used, preferably -10 °C to 100 °C. The reaction time may 
be in the range of from 0.1 to 96 hours, preferably 0.5 to 24 hours. Then the resulting reaction product (VII) is reduced 
using a suspension of a reducing agent such as lithium aluminum hydride or borane-di methyl sulfide complex in a tet- 
rahydrofuran solution to give a compound (VIII). The reaction may be carried out at a temperature ranging from -30 °C 

15 to the boiling point of the solvent used for a time ranging from 0.1 to 48 hours, preferably 0.5 to 6 hours. Furthermore, 
the compound (VIII) is oxidized in, for instance, a solution of manganese dioxide in dichloromethane or a solution 
obtained by dissolving triethylamine in dimethylsulfoxide and then adding a sulfur trioxide-pyridine complex to the solu- 
tion to give an indole carbaldehyde derivative (II). The reaction temperature may be in the range of from -30 °C to the 
boiling point of the solvent used, preferably -1 0 °C to 80°C, while the reaction time may fall within the range of from 0.1 

20 to 48 hours, preferably 0.5 to 6 hours. 

The second method comprises the step of reacting an indole carbaldehyde (IX) with a compound (VI) in the pres- 
ence of a base to give an indole carbaldehyde derivative (II). In this respect, however, when the compound (VI) is an 
acrylic acid ester, it may be reacted with an indole carbaldehyde (IX) in the presence of a base, followed by esterification 
of the resulting product to give an indole carbaldehyde derivative (II) whose R portion is a 2-alkoxycarbonyl ethyl group. 

25 In addition, when the compound (VI) is an aryl isocyanate, it may be reacted with an indole carbaldehyde (IX) in the 
presence ol a base to give an indole carbaldehyde derivative (II) whose R portion is an arylcarbamoyl group. 

The reaction is preferably carried out in an appropriate solvent, such a solvent is not restricted to any specif ic one 
so far as they do not take part in the reaction and examples thereof include ethers such as diethyl ether, tetrahydrofuran 
and dioxane; alkyl ketones such as acetone, methyl ethyl ketone and methyl isobutyl ketone; alcohols such as metha- 

30 nol, ethanol and propanol; aprotic polar solvents such as N.N-dimethylformamide, N,N-dimethylacetamide, acetonitrile, 
dimethylsulfoxide and hexamethylphosphoric acid triamide; water, acetic acid and formic acid, which may be used alone 
or in any combination. Examples of bases usable in the reaction are sodium methoxide, sodium ethoxide, potassium 
carbonate, sodium carbonate, sodium hydride and sodium acetate. Regarding the rate of these reactants, the com- 
pound (VI) is used in an amount ranging from 1 to 20 mole equivalents and preferably 1 to 5 mole equivalents per mole 

35 of the starting compound (IX). The reaction temperature may range from -30 °C to the boiling point of the solvent used, 
preferably -10 °C to 100 °C. The reaction time may be in the range of from 0.1 to 96 hours, preferably 0.5 to 24 hours. 

The R portions of the indole carbaldehyde derivatives (II) prepared by the foregoing first and second methods may 
be converted into other groups according to the following methods. For instance, when the indole carbaldehyde deriv- 
ative (II) has a 2-hydroxy-2-phenylethyl group as such an R portion, the hydroxy group of the R portion may be changed 

40 to a benzyloxy group with benzyl halide or to a methoxy group with a methyl halide by the usual methods or to an azido 
group by once converting it into a methanesulfonyloxy group with a methanesulfonyl halide and then reacting the prod- 
uct with sodium azide. 

The condensation of the resulting indole carbaldehyde derivative (II) with 2,4-thiazolidinedione is carried out in a 
solvent in the presence of a base. The solvent usable in the condensation may be, for instance, alcohols such as meth- 

45 anol, ethanol, propanol, isopropanol and 2-methoxyethanol; aromatic hydrocarbons such as benzene, toluene and 
xylene; ethers such as ethyl ether, isopropyl ether, dioxane and tetrahydrofuran; N, N-dimethylformamide, acetonitrile, 
dimethylsulfoxide and acetic acid. Examples of such bases are sodium methoxide, sodium ethoxide, potassium carbon- 
ate, sodium carbonate, sodium hydride, sodium acetate, piperidine, piperazine, pyrrolidine, morpholine, diethylamine, 
diisopropylamine and triethylamine. The amount of 2,4-thiazolidinedione to be used ranges from 1 to 20 mole equiva- 

so lents and preferably 1 to 5 mole equivalents per mole of the indole carbaldehyde derivative. The amount of the base to 
be used suitably ranges from 0.01 to 5 mole equivalents, preferably 0.02 to 2 mole equivalents per mole of the indole 
carbaldehyde derivative. The reaction temperature may range from 0 °C to the boiling point of the solvent used, prefer- 
ably 10°C to 100°C. The reaction time may be in the range of from 0.1 to 96 hours, preferably 0.5 to 24 hours. 

The thiazolidinedione derivatives (Ml) thus prepared have, in themselves, an effect as therapeutic agents for treat- 

55 ing diabates mellitus, but they may further be subjected to a reducing reaction after isolation thereof as intermediates 
or without any isolation to give thiazolidinedione derivatives (IV). This reducing reaction may be carried out in an inert 
solvent by the methods known per se such as the catalytic reduction carried out in the presence of a catalyst. Such a 
solvent used in the reduction is not restricted to any specific one inasmuch as they are not involved in the reaction and 
examples thereof are ethyl acetate, methanol, ethanol, tetrahydrofuran, 1 ,4-dioxane, N.N-dimethylformamide and ace- 
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tic acid, which may be used alone or in any combination. Catalysts usable in the catalytic reduction may be, for instance, 
palladium/carbon and platinum. The hydrogen gas pressure suitably ranges from ordinary pressure to 100 atm, prefer- 
ably ordinary pressure to 10 atm, the reaction temperature may fall within the range of from 0 to 100°C, preferably 10 
to 60 °C. The reaction time may range from 0.1 to 72 hours, preferably 0.5 to 5 hours. Alternatively, if using magnesium 

5 metal, the reduction is carried out in an inert gas atmosphere such as argon or nitrogen gas atmosphere and, if neces- 
sary, in the presence of iodine as a catalyst. In this case, the reaction temperature may range from 0 to 100 °C, prefer- 
ably 10 to 60 °C, while the reaction time may range from 0.5 to 72 hours, preferably 1 to 4 hours. 

If the R portion of the thiazolidinedione derivative (III) as the starting compound used in this reducing reaction has 
a group susceptible to reduction, the reducing reaction provides a thiazolidinedione derivative (IV) as a reduced product 

10 whose R portion is simultaneously reduced. For instance, nitro and azide groups are reduced into amino groups, a 
cyclohexenyl group is reduced into a cyclohexyl group and a quinolyl group is reduced into a tetrahydroquinolyl group. 
Moreover, the R portion of the thiazolidinedione derivative (IV) may be changed after the reducing reaction. For 
instance, when an amino or hydroxy group is present in the R portion, such an amino group can be converted into a 
dimethylamino group by the usual method using formalin and sodium cyanohydroborate; and such a hydroxy group may 

15 be converted into a fluoro group using diethylaminosulfur trifluoride, or may be once converted into a methanesulfony- 
loxy group with a methanesulfonyl halide, followed by converting the latter into a chloro group through a reaction with 
lithium chloride. 

The compounds of the present invention obtained according to the foregoing methods may be isolated or purified 
by the means for separation and/or purification commonly employed such as column chromatography, recrystallization 

20 and distillation under reduced pressure. 

The compounds and pharmaceutical^ acceptable salts thereof according to the present invention show an effect 
of reducing blood sugar level and do not cause severe hypoglycemia and therefore, can be used for treating mammals 
including human beings suffering from diabates mellitus, by themselves or in the form of a mixture with, for instance, 
conventionally known pharmaceutical^ acceptable carriers, vehicles and extenders. Moreover, they can be used as 

25 blood sugar level-reducing agents through elimination or reduction of insulin-resistance. 

When the compounds and pharmaceutical^ acceptable salts thereof according to the present invention are used 
in pharmaceutical compositions, the composition may have various dosage forms such as orally administered drugs, 
injectable liquids, suppositories, ointments and pastes. These dosage forms may be prepared by the methods known 
to and commonly used by those skilled in the art. 

30 When preparing solid pharmaceuticals for oral use, tablets, coating tablets, granules, powders, capsules or the like 
may be produced by adding a vehicle and optionally a binder, a disintegrator, a lubricant, a coloring agent, a corrigent 
(e.g., taste-improving and/or odor-improving agents) to the compound of the present invention and then processed by 
the usual method. Such additives may be those commonly used in this field. More specifically, examples of vehicles are 
lactose, sucrose, glucose, starch, calcium carbonate, kaolin, microcrystalline cellulose and silicate; examples of binders 

35 include water, ethanol, propanol, simple syrup, glucose solution, starch solution, gelatin solution, carboxymethyl cellu- 
lose, hydroxypropyl cellulose, hydroxypropyl starch, methyl cellulose, ethyl cellulose, shellac, calcium phosphate and 
polyvinyl pyrrolidone; examples of disintegrators are dried starch, sodium alginate, agar powder, sodium hydrogen car- 
bonate, calcium carbonate, sodium laurylsulfate, stearic acid monogiyceride and lactose; examples of lubricants are 
purified talc, stearates, borax and polyethylene glycol; and examples of taste-improving agents are sucrose, bitter 

40 orange peel, citric acid and tartaric acid. 

When preparing liquid pharmaceuticals for oral use, liquid drugs for internal use, syrups, elixirs or the like may be 
prepared by adding, for instance, a corrigent (e.g., taste- improving and/or odor-improving agents), a buffering agent 
and/or a stabilizer to the compound of the present invention and then processed by the usual methods. In this case, the 
taste-improving agent may be the same as those listed above, examples of buffering agents are sodium citrate and 

45 examples of stabilizers are tragacanth, gum arabic and gelatin. 

When preparing injections, the compound of the present invention may be admixed with, for instance, a pH-adjust- 
ing agent, a buffering agent, a stabilizer, an isotonicity and a local anesthetic and then the resulting mixture may be 
processed by the usual methods to give injections administered through subcutaneous, intramuscular and intravenous 
routes. In this case, examples of pH-adjusting agents and buffering agents are sodium citrate, sodium acetate and 

so sodium phosphate. Examples of stabilizers are sodium pyrosulfite, EDTA, thioglycollic acid and thiolactic acid. Exam- 
ples of local anesthetics are procaine hydrochloride and lidocaine hydrochloride. Examples of isotonicities are sodium 
chloride and glucose. 

When preparing suppositories, the compound of the present invention may be blended with a base commonly used 
and optionally a stabilizer, a humectant. a preservative or the like, followed by mixing and formed into suppositories 
55 according to the usual methods. Examples of bases are liquid paraffin, white soft paraffin, white beeswax, octyldodecyl 
alcohol and paraffins. Examples of preservatives are methyl p-oxybenzoate, ethyl p-oxybenzoate and propyl p-oxyben- 
zoate. 

Plasters may be prepared by applying, for instance, the foregoing ointments, creams, gels and pastes onto the 
commonly used supports according to the usual methods. Examples of such supports suitably used herein are woven 
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and nonwoven fabrics of, for instance, cotton, staple fibers and chemical fibers; films such as soft polyvinyl chloride pol- 
yethylene and polyurethane films; or foamed sheets. 

The amount of the compound of the present invention to be incorporated into the foregoing unit dose varies 
depending on the symptoms of patients to which these drugs are administered or the dosage forms, but generally and 

5 desirably ranges from about 1 to 1000 mg for orally administered drugs; about 0.1 to 500 mg for injections- and about 
5 to 1000 mg for suppository per unit dose. Moreover, the daily dose of the drug in the foregoing dosage form varies 
depending on various factors such as the symptom, body weight, age and sex of a particular patient and cannot be 
sweepmgly determined, but generally and desirably ranges from about 0.1 to 5000 mg/day, preferably about 1 to 1000 
mg/day for adult and the drug may preferably be administered to a patient once a day or in portions about 2 to 4 times 

10 a day. 

The present invention will hereinafter be described in more detail with reference to the following Examples but the 
present invention is not restricted to these specific Examples. In the following Examples, symbols "Bn". "Ph" "Me" and 
"Et" represent a benzyl group, a phenyl group, a methyl group and an ethyl group respectively. 

15 Example 1: Synthesis of 1-benzylindole-4-carba!dehyde 



20 



25 



30 



35 



40 



45 



50 



55 




Sodium hydride (95%; 0.37g) was suspended in 10 ml of dimethylformamide and cooled to a temperature ranging 
from 0 to 5 °C with stirring, under an argon gas atmosphere. To the resulting mixed liquid, there was dropwise added a 
solution of 2.00 g of indole-4-carbaldehyde in 5 ml of dimethylformamide over 15 minutes. After completion of the drop- 
wise addition, the mixture was stirred at a temperature ranging from 0 to 5°C for 30 minutes. To the reaction solution 
there was added a solution of 2.47 g of benzyl bromide in 5 ml of dimethylformamide, followed by stirring at room tem- 
perature for 2 hours. The reaction solution was poured into 200 ml of a 1 0% ammonium chloride aqueous solution fol- 
lowed by extraction with ethyl acetate (200 ml x 2). After washing the extract with a saturated common salt solution it 
was dried over anhydrous sodium sulfate, followed by evaporation of the solvent under reduced pressure to give 3.18 g 
of 1 -benzylmdole-4-carbaldehyde as brown crystals. The yield thereof was found to be 98%. 

NMR (CDCI 3 ) 5 : 5.35(2H,s), 7.0-7. 1(2H,m), 7.2~7.4(6H,m), 7.51(1H,d.J=8.0Hz), 7.60(1 Hd.J-8.0Hz). 10.21 (1H,s) 
Example 2: Synthesis of 5-(1-benzylindol-4-yl)methylene-2,4-thiazolidinedione 




To 60 ml of ethanol, there were dissolved 3.00 g of 1 -benzylindole-4-carbaldehyde prepared in Example 1 and 0 22 
g of pipeline, followed by addition of 2.99 g of 2,4-thiazolidinedione to the resulting solution and heating the mixture 
under reflux for 24 hours. To the reaction solution, there was added 1 20 ml of diethyl ether and the mixture was stirred 
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at 0 °C for one hour. The crystals precipitated were filtered off and washed with a diethyl ether/ethanol (2:1) mixed sol- 
vent The crystals were dried under reduced pressure to give 3.24 g of 5-(1 -benzyIindoi-4-yl)methylene-2,4-thiazolidin- 
edione as yellow crystals. The yield thereof was found to be 76%. 

5 IR (KBr) cm* 1 : 1740, 1680, 1580. 1320, 1270 

NMR(DMSO-d 6 )5 : 5.49(2H,s), 6.80(1 H t d,J=3.0Hz), 7.1-7.4 (7H,m), 7.61(1 H,d,J=8.0Hz), 7.70(1 H,d,J= 3.0Hz), 
8.16(1H,s), 12.60(1 Hbs) 

Example 3: Synthesis of 5-(1-benzylindol-4-yl)methyl-2,4-thiazblidinedione 

10 



O 



15 




To metal magnesium, there was added methanol in an amount sufficient for immersing the magnesium metal and 
then a small amount of iodine powder was added thereto, under an argon gas atmosphere. The mixture was allowed to 
stand till foaming was initiated and then stirred till the color of the iodine disappeared. To the mixed liquid, there were 

25 added 3.00 g of 5-(1 -benzylindol-4-yl)methylene-2,4-thiazolidinedione prepared in Example 2 and 210 ml of methanol, 
followed by stirring at room temperature and addition of 4.36 g of magnesium powder over 2 hours. After the addition 
of the magnesium powder, the resulting mixture was stirred at room temperature for 2 hours. The reaction solution was 
poured into 2 £ of a 20% ammonium chloride aqueous solution, followed by extraction with dichloromethane (1/ x 3). 
The resulting extract was washed with a 10% citric acid aqueous solution and a saturated common salt solution in this 

30 order, followed by drying the extract over anhydrous sodium sulfate and evaporation of the solvent under reduced pres- 
sure to give 2.24 g of 5-(1-benzylindol-4-yl)methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found 
to be 74%. 

IR (KBr) cm -1 : 1750. 1670, 1300, 1 160, 750 
35 NMR (DMSO-d 6 ) 5 : 3.2-3.5(1 H,m), 3.6-3.8(1 H,m). 4.9-5.1 (1H.m), 5.40(2H.s). 6.60(1 H,d,J=3.0Hz), 6.8 ~7.4(8H,m), 
7.50(1 H,d.J=3.0Hz). 12.08 (1H,bs) 

Example 4: Synthesis of 1 -(4-picolyl)indole-4-carbaldehyde 

40 



45 



50 




55 To a mixture of 2.00 g of indole-4-carbaldehyde and 9.52 g of potassium carbonate, there was added 40 ml of 
dimethylformamide and then the resulting mixture was stirred. To the mixed liquid, there was added 4.52 g of 4-picolyl 
chloride hydrochloride and the mixture was stirred at 60 °C for 24 hours. The reaction solution was poured into 400 ml 
of a 10% ammonium chloride aqueous solution followed by extraction with ethyl acetate (400 ml x 2). After washing the 
extract with a saturated common salt solution, it was dried over anhydrous sodium sulfate and evaporation of the solvent 
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under reduced pressure gave 6.09 g of a residue. The residue was purified by silica gel chromatography (hexane: ethyl 
acetate = 1:3) to give 1.88 g of 1-(4-picolyl)indole-4-carbaldehyde as colorless crystals. The yield thereof was found to 
be 58%. 

5 NMR(CDCI 3 )6: 5.40(2H,s), 6.90(2H,d,J=3,0Hz), 7.2~7.5(4H,m), 7.65(1 H,d,J=8.0Hz), 8.50(2H,d J=3 0Hz) 10 25 
(1H,s) * 

Example 5: Synthesis of 5-[1-(4-picolyl)indol-4-yl]methylene-2,4-thiazoiidinedione 

AO 





0 












> O 



15 



20 

The same procedures used in Example 2 were repeated using 1.80 g of 1-(4-picolyl)indole-4-carbaldehyde pre- 
pared in Example 4 to give 2.19 g of 5-[1-(4-picolyl)indol-4-yl]methylene-2,4-thiazolidinedione as yellow crystals. The 
yield thereof was found to be 86%. 

25 IR (KBr) cm' 1 : 1730, 1690, 1600. 1590, 1330, 1290 

NMR (DMSOd 6 ) 5 : 5.59(2H,s), 6.8~7.8(7H.m), 8.16(1H,s). 8.4 ~8.6(2H,m). 12.60(1H,bs) * 

Example 6: Synthesis of 5-[1-(4-picolyl)indol-4-yl]methyl-2,4-thiazolidinedione 

30 



35 



40 

To a mixture of 2.00 g of 5-[1-(4-picolyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 5 and 2.00 
g of a 10% palladium/carbon, there was added 200 ml of tetrahydrofuran and then hydrogen gas was introduced into 
the reaction vessel. The hydrogen gas pressure was adjusted to 6 atm and the reaction mixture was stirred at room 
45 temperature for 24 hours. The reaction solution was filtered, followed by evaporation of the solvent under reduced pres- 
sure to give 1. 94 g of 5-[1-(4-picolyl)indol-4-yl]methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was 
found to be 97%. 




50 



55 



IR (KBr) cm* 1 : 1740, 1700, 1600, 1310, 1180. 750 

NMR(DMSO<i 5 )5:3.35(1H,dd.J=10.4Hz. 14.1Hz). 3.72(1H,dd,J= 14.1Hz.4.0 Hz), 5.00(1 H,dd,J=4.0Hz,1Q.4Hz), 
5.49(2H,s), 6.65(1 H,d,J=3.3Hz). 6.8-7.4 (5H,m), 7.54(1 H,d,J=3.3Hz), 8.48(2H.d,J= 5.1Hz) 
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Example 7: Synthesis of 1-(4-methoxycarbonylbenzyl)indole-4-carbaldehyde 



5 



C0 o Me 



w 




CHO 



15 



To a mixture of 2.00 g of indole-4-carbaldehyde and 9.52 g of potassium carbonate, there was added 40 ml of ace- 
tonitrile and then the resulting mixture was stirred. To the mixed liquid, there was added 6.31 g of methyl 4-bromometh- 
20 ylbenzoate and the mixture was stirred at 60°C for 24 hours. The reaction solution was filtered, followed by evaporation 
of the solvent under reduced pressure to give 7.76 g of a residue. The residue was purified by silica gel chromatography 
(hexane: ethyl acetate = 4:1) to give 2.82 g of 1-(4-methoxycarbonylbenzyl) indole-4-carbaldehyde as colorless crys- 
tals. The yield thereof was found to be 70%. 

25 NMR (CDCI 3 ) 5 : 3.89(3H,s), 5.45(2H,s), 7.0~7.5(7H,m), 7.97(2H,d,J=8.0Hz), 10.25(1H,s) 

Example 8: Synthesis of 5-[1 -(4-methoxycarbonylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



The same procedures used in Example 2 were repeated using 2.80 g of 1 -(4-methoxycarbonylbenzyl)indole-4-car- 
baldehyde prepared in Example 7 to give 3.21 g of 5-[1-(4-methoxycait30nylbenzyl)indol-4-yl]methylene-2,4-thiazolidin- 
45 edione as yellow crystals. The yield thereof was found to be 86%. 

IR (KBr) cm' 1 : 1740. 1720, 1690, 1590, 1340, 1280 

NMR(DMSO-d 6 )6: 3.81(3H,s), 5.60(2H,s). 6.83(1 H,d,J=3.0Hz), 7.1- 7.4(4H,m), .7.5- 7.6(1H,m), 
so 7.74(1 H,d,J=3.0Hz), 7.90(2H,d,J=8.0Hz), 8.16(1 H,s), 12.60(1H,bs) 



55 \ 
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Example 9: Synthesis of 5-[1-(4-methoxycarbonylben2yl)indol-4-yl]methyl-2,4-thiazolidinedione 



MeOoC 



10 



NH 



20 



25 



The same procedures used in Example 6 were repeated using 3.00 g of 5-[1-(4-methoxycarbonylbenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 8 to give 3.00 g of 5-[1-(4-methoxycarbonylbenzyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 99%. 



IR (KBr) cm' 1 : 
NMR(DMSO-d 5 ) 5 



1740, 1700, 1300, 750 

3.33(1H,dd,J=10.3Hz l 14.3Hz), 3.70(1H,dd,J= 14.3Hz,4.0Hz), 3.82(3H,s), 4.99(1 H,dd,J=4 0Hz 
10.3Hz), 5.52(2H,s), 6.63(1 Kd.J=3.3Hz),6.91(1H,d,J=7.7Hz), 7.06(1 H,dd,J=7.7Hz J. 7 7Hz)' 
7.2~7.4(3H,m), 7.54(1 H,d,J=3.3 Hz), 7.90(2H,d < J=8.1Hz) 



Example 10: Synthesis of 5-[1-(4-carboxybenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 



30 



35 




40 



45 



To a mixture of 2.00 g of 5-[1-(4-methoxycarbonylbenzyl)indol-4-yl]methyl-2,4-thiazolidinedione prepared in Exam- 
pie 9 and 0.43 g of lithium hydroxide monohydrate, there were, in order, added 40 ml of tetrahydrofuran 40 ml of water 
and 20 ml of methanol and the resulting mixture was stirred at 60 °C for 2 hours. After concentrating the reaction solu- 
tion to about 40 ml, the concentrate was neutralized with a 10% citric acid aqueous solution, followed by extraction with 
dichloromethane (100 mlx3). The extract was washed with a saturated common salt solution, dried over anhydrous 
sodium sulfate, followed by evaporation of the solvent under reduced pressure to give 1.54 g of 5-[1-(4-carbonylben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 80%. 

IR (KBr) cm 1 : 1750, 1700, 1300, 750 

NMR (DMSO-d 6 ) 5 : 3.33(1 H,dd,J=10.4Hz,14.4Hz), 3.71(1 H,dd,J= 14.4Hz,4.2Hz), 5.00(1 H,dd,J=4.2Hz 10 4Hz) 
50 5.51(2H,s), 6.62(1 H,d,J=2.9Hz), 6.91(1H,d,J=7.7Hz), 7.06(1H, dd,J=7 7Hz S=7 7Hz )' 

7.2- 7.4(3H,m), 7.56(1 H,d,J=2.9Hz). 7.89(2H, J=8.0Hz) 



55 
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Example 1 1 : Synthesis of 1-phenylacetylindole-4-carbaldehyde 




is Sodium hydride (95%; 418 mg) was suspended in dimethylformamide under an argon gas atmosphere. A solution 
of 2.00 g of indole-4-carbaldehyde in 10 ml of dimethylformamide was dropwise added to the suspension with ice-cool- 
ing and stirring. After stirring at room temperature for 15 minutes, the mixture was again ice-cooled and a solution of 
2.56 g of phenylacetyl chloride in 1 0 ml of dimethylformamide was dropwise added thereto. After stirring at room tem- 
perature for one day, the reaction mixture was poured into 400 ml of a 10% ammonium chloride aqueous solution fol- 

20 lowed by extraction with ethyl acetate (200 mlx2). The resulting organic phase was washed with a saturated common 
salt solution, dried over anhydrous sodium sulfate, followed by evaporation of the solvent under reduced pressure. The 
resulting crude product was purified by silica gel column chromatography (hexane:ethyl acetate = 10:1) to thus give 
1 .41 g of 1 -phenylacetylindole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 39%. 

25 NMR (CDCI 3 ) 6 : 4.25(2H,s), 7.1~7.5(7H,m). 76-7.8(2H,m), 8.7-8.8(1 H,m). 10.20(1 H,s) 

Example 12: Synthesis of 5-(1 -phenylacetylindol-4-yl)methylene-2,4-thiazolidinedione & 



30 



35 



40 




45 The same procedures used in Example 2 were repeated using 1.40 g of 1-phenylacetylindole-4-carbaldehyde pre- 
pared in Example 11 to give 1. 75 g of 5-(1-phenylacetylindol-4-yl)methylene-2 t 4-thiazolidinedione as yellow crystals. 
The yield thereof was found to be 91%. 

IR (KBr) cm' 1 : 1740, 1720. 1690, 1340, 1300 
so NMR(DMSO-d 6 ) 6 : 4.48(2H,s), 7.1-72(1 H,m), 7.2-7.5(7H,m) ,8.08(1 H,s), 8.2-8.3(1 Km), 8.4-8.5(1 H,m) 



55 
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Example 13: Synthesis of 5-(1-phenylacetylindo!-4-yl)methyl-2,4-thiazolidinedione 



5 



10 




The same procedures used in Example 6 were repeated using 1 .70 g of 5-(1 -phenylacetylindol-4-yl)methylene-2,4- 
15 thiazolidinedione prepared in Example 12 to give 1 .53 g of 5-(1 -phenylacetylindol-4-yl)methyl-2,4-thia2olidinedione as 
a yellow amorphous substance. The yield thereof was found to be 90%. 

IR (KBr) cm* 1 : 1750, 1690, 1430, 1350, 1 150 

NMR(DMSO-d 6 )5:3.43(1H,dd,J=13.9.9.1), 3.65(1 H,dd,J=9.3Hz, 4.4Hz), 4.43(2H,s), 4.99(1 H,dd,J=9.1 Hz 4 4Hz) 

20 6.92(1 H,d,J=3.8Hz), 7. 1 5(1 H,d,J=7.3Hz), 7.2- 7.5(7H,m), 8.08(1 H,d!j=3.8Hz), 8.26 

(1H,d,J=8.4Hz), 12.07(1 H.bs) 

Example 14: Synthesis of 1-benzoylindole-4-carbaldehyde 

25 



30 




0 

35 



The same procedures used in Example 11 were repeated except for using 725 mg of indole-4-carbaldehyde and 
773 mg of benzoyl chloride instead of phenylacetyl chloride to give 260 mg of 1 -benzoylindole-4-carbaldehyde as color- 
40 less crystals. The yield thereof was found to be 21%. 

NMR (CDCI 3 ) 6 : 7.4~7.9(9H,m), 8.71(1H,d,J=8.0Hz), 10.26(1H,s) 

Example 15: Synthesis of 5-(1-benzoylindol-4-yl)methylene-2,4-thiazolidinedione 

45 



O 



so 




o 



The same procedures used in Example 2 were repeated except for using 249 mg of 1-benzoylindole-4-carba!de- 
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hyde prepared in Example 1 4 to give 21 0 mg of 5-(1 -benzoylindol-4-yl)methylene-2,4-thiazolidinedione as yellow crys- 
tals. The yield thereof was found to be 60%. 

IR (KBr) cm" 1 : 1750, 1700, 1680, 1330 
5 NMR (DMSO-d 6 ) 6 : 7.09(1 H,d,J=4.0Hz), 7.4~7.9(8H,m), 8.11 (1H,s), 8.37(1 H,d,J=7.7Hz), 12.68(1 Kbs) 

Example 16: Synthesis of 5-(1 -benzoylindol-4-yl)methyl-2,4-thiazolidinedione 



O 



15 




20 

The same procedures used in Example 6 were repeated except for using 177 mg of 5-(1 -benzoyl indol-4-yl)m ethyl* 
ene-2,4-thiazolidinedione prepared in Example 15 to give 169 mg of 5-(1-benzoylindol-4-yl)methyl-2, 4-thiazolidinedi- 
one as colorless crystals. The yield thereof was found to be 95%. 

25 IR (KBr) cm" 1 : 1760, 1700, 1430, 1340 

NMR (DMSO-d 6 ) 5: 3.45(1 H,dd,J=:1 4.2Hz, 9.6Hz), 3.68(1H,dd,J= 14.2Hz, 4.4Hz), 4.99(1 H,dd,J=9.6Hz, 4.4Hz), 
6.8~7.0(2H,m), 7.21(1H,d,J=7.3Hz). 7.33 (1H,d.J=8.0Hz), 7.4- 7.8(5H,m), 8.20(1 H,d,J=8;4Hz). 
12.09(1 H.bs) 

30 Example 1 7: Synthesis of 1 -benzenesulfonylindole-4-carbaldehyde 




CHO 



45 lndole-4-carbaldehyde (580 mg) was dissolved in 8 ml of dimethylformamide. then 1 76 mg of sodium hydride (con- 
tent 60%) was added to the resulting solution with ice-cooling, followed by stirring for one hour, addition of 777 mg of 
benzenesulfonyl chloride and stirring for one hour. To the reaction solution, there were added 50 ml of ethyl acetate and 
50 ml of a saturated sodium hydrogen carbonate aqueous solution followed by stirring for 30 minutes. After separation 
of phases, the aqueous phase was further extracted with 50 ml of ethyl acetate. The combined organic phase was 

so washed with 50 ml of saturated common salt solution, dried over anhydrous sodium sulfate, followed by evaporation of 
the solvent under reduced pressure to give a crude product. The crude product was subjected to silica gel chromatog- 
raphy (eluent: hexane/ethyl acetate = 9/1) to give 842 mg of 1-benzenesulfonylindole-4-carbaldehyde as pale brown 
crystals. The yield thereof was found to be 74%. 

55 NMR(CDCI 3 )5: 7.3~7.6(5H.m), 7.72(1 H,dd,J=7.0Hz, 1.1Hz), 7.76(1 H,d,J=3.3Hz), 7.8- 7.9(2H,m), 
8.28(1 H,d,J=7.9Hz), 10.16(1H,s) 
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Example 18: Synthesis of 5-[1-(ben2enesulfonyl)indol-4-yl]methylene-2,4-thjazofidinedione 



10 



15 




The: same procedures used in Example 2 were repeated except for using 770 mg of 1 -benzenesulfonylindole-4-car- 
baldehyde prepared in Example 1 7 to give 71 6 mg of 5-[1 -(benzenesulfonyOindol-A-yllmethylene-a^-thiazolidinedione 
20 as pale yellow crystals. The yield thereof was found to be 69%. 

IR (KBr) cm 1 : 1 740, 1 680, 1 270, 1 1 70 

NMR (DMSO-d 6 ) 5 : 7.20(1 H,d,J=3.7Hz), 7.40(1 H,d,J=7.7Hz), 7.5- 7.8(4H,m), 7.9- 8.2(5H,m), 12.64(1H,bs) 
25 Example 19: Synthesis of 5-[1 -(benzenesulfonyl)indol-4-yl]methyl-2,4-thiazolidinedione 



30 



35 




40 



45 



50 



The same procedures used in Example 6 were repeated except for using 405 mg of 5-[1 -(benzenesulfonyhindoM- 
yll-methylene-2 4-thiazolidinedione prepared in Example 18 to give 367 mg of 5-[1 -{benzenesulfonyl)indol-4- y l]-methyl- 
2,4-thiazohdinedione as colorless crystals. The yield thereof was found to be 90%. 

IR (KBr) cm' 1 : 1760, 1670, 1360, 1 130 

NMR (DMSO-d 6 )5:3.38(1H,dd,J=14.0Hz, 9.9Hz), 3.60(1H,d,J= 14.0Hz, 4.4Hz), 4.95(1 H.dd J=9 9Hz 4 4Hz) 
7.00(1H.d,J=3.7Hz), 7.14(1 H,d,J=7.5Hz), 7.31(1H,dd,J=7.5Hz, 7.5Hz), 7.5~7.8(3Hm) 78- 
7.9(2H,m), 7.9- 8.0(2H,m), 12.07(1 H,bs) ' 



55 
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Example 20: Synthesis of 5-[1-(4-fluorobenzenesu!fonyl)indol-4-yl]methylene-2,4-thia2olidinedione 



5 



10 




The same procedures used in Example 17 and Example 2 were repeated except for using 725 mg of indole-4-car- 
baldehyde and 1 .07 g of 4-fluorobenzenesulfonyl chloride instead of the benzenesulfonyl chloride used therein to thus 
give 497 mg of 5-[1 -(4-fluorobenzenesulfonyl) indol-4-yl]-methylene-2,4-thiazolidinedione as pale yellow crystals. The 
20 yield thereof was found to be 25%. 

IR (KBr) cm" 1 : 1740. 1690, 1590, 1140 

NMR (DMSO-d 6 ) 5 : 7.23(1 H,d,J=4.0Hz), 7.3~7.6(4H,m), 7.99 (1H,d,J=3.6Hz), 8.05(1 H,s), 8.1~8.3(3H,m) 
25 Example 21 : Synthesis of 5-[1-(4-fluorobenzenesulfonyl)indo!-4-yl]-methyl-2,4-thiazolidinedione 



30 



35 




0 0 



40 



The same procedures used in Example 6 were repeated except for using 486 mg of 5-[l-(4-fluorobenzenesulfo- 
nyl)indol-4-yl]-methylene-2,4-thiazolidinedione prepared in Example 20 to thus give 405 mg of 5-[1 -(4-f luorobenze- 
nesulfonyl)indol-4-yl]-methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 83%. 



45 IR (KBr) cm' 1 : 1760, 1700, 1590, 1370 

NMR(DMSO-d 6 )6: 3.38(1 H,dd,J=14.6Hz, 9.5Hz), 3.61(1H,dd,J= 
7.02(1 H,d,J=4.0Hz), 715(1 H,d,J=73Hz), 72 
aO~8.2(2H,m), 1 2.05(1 H.bs) 



14.6Hz,4.4Hz), 4.95(1 H,dd.J=9.5Hz, 4.4Hz), 
~7.5(3H,m), 7.84(1 H,s), 787(1 H,d,J=4.0Hz), 



50 



55 
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Example 22: Synthesis of 1-(p-toluenesulfony!)indole-4-carbaldehyde 




15 The same procedures used in Example 17 were repeated except for using 1.09 g of indole-4-carbaldehyde and 
1 .05 g of p-toluenesulfonyl chloride instead of the benzenesulfonyl chloride used therein to thus give 1 .79 g of 1 -(p-tol- 
uenesulfony!)indole-4-carbaldehyde as brown crystals. The yield thereof was found to be 80%. 

NMR (CDCI 3 ) 8 : 2.32(3H,s), 7.22(2H 1 d,J=8.SH 2 ), 7.4~7.6(2H,m), 76 ~7.8(4H,m), 8.26(1 H,d,J=7.1 Hz), 10.1 7(1 H t s) 



20 



Example 23: Synthesis of 5-[1-(p-toluenesulfonyl)indol-4-yl]methylene-2,4-thiazolidinedione 



25 



30 




35 



40 



The same procedures used in Example 2 were repeated except for using 1.79 g of 1-(p-toluenesulfonyi)indole-4- 
carbaldehyde prepared in Example 22 to give 1.46 g of 5-[1-(p-toluenesulfonyl)indol-4-yl]methylene-2,4-thiazolidinedi- 
one as yellow crystals. The yield was found to be 61%. 

IR (KBr) cm* 1 : 1740. 1680, 1270, 1170 

NMR (DMSO-dg) 5 : 2.32(3H,s), 7.19(1 H,d,J=3.7Hz), 7.3-7.4 (3H,m), 7.51(1H,dd,J=7.9Hz,7.9Hz), 
7.91(2H,d,J=8.3Hz), 7.97(1 H,d,J=3.6Hz), 8.04(1H,s), 8.06(1 H,d,J=7.9Hz), 12.66(1H,bs) 

45 Example 24: Synthesis of 5-[1 *(p-toluenesulfonyl)indol-4-yi]methyl-2,4-thiazolidinedione 



50 



55 
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The same procedures used in Example 6 were repeated except for using 1 .42 g of 5-[1 -(p-toluenesulfonyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 23 to give 1.27 g of 5-[1-(p-totuenesuIfonyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield was found to be 89%. 

5 

IR (KBr) cm* 1 : 1760, 1680, 1360, 1160 

NM-R (DMSO-ds) 6 : 2.31(3H,s), 3.32(1 H,dd,J=14.3Hz, 9.5Hz), 3.61(1H,dd,J=14.3Hz, 4.6Hz), 
4.95(1 H,dd,J=9.5Hz,4.6Hz), 6.98(1 H,d,J=3.6Hz), 7.13(1 H,d,J=7.3Hz), 7.2 - 7.5(3H,m), 7.7- 
7.9(4H,m), 12.05(1 H.bs) 

w 

Example 25: Synthesis of 1 -[3-(trrf luoromethyl)benzenesulfonyl]indole-4-carbaldehyde 



20 




25 

The same procedures used in Example 17 were repeated except for using 580 mg of indole-4-carbaldehyde and 
1.08 g of 3-trifluorobenzenesulfonyl chloride instead of the benzenesulfonyl chloride used therein to give 866 mg>of 1- 
[3-(trifluoromethyl)benzenesulfonyl]indole-4-carbaldehyde as pale brown crystals. The yield was found to be 61%. 

so NMR(CDCI 3 ) 5 : 7.5- 7.7(3H,m), 7.7- 7.9(3H,m), 8.03(1 H,d,J=7.7Hz), 8.16(1 H,s), 8.28(1 H,d,J=8.4Hz), 10.18(1 H.s) 

Example 26: Synthesis of 5- {1-[3-(trrfluoromethyl)benzenesulfonyl]indol-4-yl } methylene-2,4-thiazoIidinedione 

35 



0 



40 




The same procedures used in Example 2 were repeated except for using 841 mg of 1-[3-(trifluoromethyl)benze- 
nesu!fonyl]indole-4-carbaldehyde prepared in Example 25 to give 632 mg of 5- {1-[3-(trifluoromethyl)benzenesulfo- 
50 nyl]indol-4-yl} methylene-2,4-thiazolidinedione as yellow crystals. The yield was found to be 59%. 

IR (KBr) cm* 1 : . 1740, 1690, 1330, 1150 

NMR (DMSO-d 6 ) 5 : 726(1 H,d,J=3.7Hz), 7.42(1 H,d.J=7.7Hz), 7.55(1 H,dd.J=7.7Hz, 7.7Hz), 

7.86(1 H,dd.J=8.2Hz,8.2Hz), 8.05(1 H,s), 8. 1~8.2(2H,m). 8.3~8.4(2H,m), 1 2.65(1 H.bs) 

55 
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Example 27: Synthesis of 5- {1-[3-(trifluoromethyl)ben2enesulfonyl]indol : 4-yt } methyl-2,4-thiazolidinedione 



0 



w 




The same procedures used in Example 6 were repeated except for using 506 mg of 5- {1 -[3-(trifluorornethyl)ben- 
zenesulfonyl]indol-4-yl} methylene-2,4-thiazoiidinedione prepared in Example 26 to give 397 mg of 5- {1 -[3-(trif luorome- 
thyl)benzenesulfonyl]indol-4-yl} methyl-2,4-thiazoJidinedione as colorless crystals. The yield was found to be 78%. 

20 

IR(KBr) cm' 1 : 1750, 1700, 1320, 1140, 

NMR (DMSO-d 6 ) 5 : 3.32(1 H,dd,J=14.2Hz, 9.5Hz), 3.60(1H,dd,J= 14.2Hz, 4.4Hz), 4.94(1 H,dd,J=9.5Hz, 4.4Hz) 
Example 28: Synthesis of methyl 1-[(5-methyl-2-phenyloxazof-4-yl)methyl]indole-4-carboxylate 



30 



35 




Methyl indole-4-carboxylate (700 mg) was dissolved in 7 ml of dimethylformamide, then 160 mg of sodium hydride 
40 (content 60%) was added to the resulting solution at room temperature and the mixture was stirred for 30 minutes. After 
adding 830 mg of 4-chIoromethyl-5-methyl-2-phenyloxazole to the mixture and stirring them for 2 hours, the reaction 
solution was added to 70 ml of water and extracted with ethyl acetate (50mlx 2). The resulting organic phase was 
washed with, in order, water (50mlx 2) and 50 ml of a saturated common salt aqueous solution and dried over anhy- 
drous sodium sulfate. After evaporation of the solvent under reduced pressure, the residue was crystallized in 50 ml of 
45 hexane to thus give 1.18 g of methyl 1-[(5-methyl-2-phenyloxazol-4-yljmethyl]indole-4-carboxylate as pale brown crys- 
tals. The yield thereof was found to be 85%. 

NMR (CDCI 3 ) 5 : 2.08(3H,s), 3.98(3H,s), 5.27(2H,s), 7.17(1H,d,J =2.9Hz,0.8Hz), 7.2 -7.5(5H,m),- 7.65(1 H d J=8 0 
Hz), 7.8~8.0(3H,m) 



20 
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Example 29: Synthesis of 4-hydroxymethyl-1-[(5-methyl-2-phenyloxazol-4-yl)methyl]indole 



5 



10 




Me 



To a suspension of 1 14 mg of lithium aluminum hydride in 5 ml of tetrahydrofuran, there was dropwise added a 
solution obtained by dissolving, in 5 ml of tetrahydrofuran, 1.04 g of methyl 1-[(5-methyl-2-phenyloxazo!-4- 
yi)methyl]indole-4-carboxylate prepared in Example 28 over 30 minutes, with ice-cooling and under an argon gas 
atmosphere. After stirring the reaction solution for one hour, there were, in order, added 0.1 1 ml of water, 0.1 1 ml of a 
20 15% aqueous sodium hydroxide solution and 0.33 ml of water to the reaction solution, followed by stirring the mixture 
for 2 hours. The insolubles were filtered off, the resulting filtrate was concentrated and the residue was dried under 
reduced pressure to give 949 mg of 4-hydroxymethyl-1 -[(5-methyl-2-phenyloxazol-4-yl)methyl]indole as colorless crys- 
tals. The yield thereof was found to be 99%. 

25 NMR(CDCI 3 )5: 1.80(1H,bs), 2.11(3H,s), 4.97(2H,s), 5.21(2H,s). 6.64(1 H,d,J=3.3Hz), 7.1 - 7.5(7H,m), 7.8- 
8.0(2H,m) 

Example 30: Synthesis of 1-[(5-methyl-2-phenyloxazol-4-yl)methyl]indole-4-carbaldehyde 

30 



35 




Me 



There were dissolved, in 14 ml of dimethylsulfoxide, 700 mg of 4-hydroxymethyl-1-[(5-methyl-2-phenyloxazol-4- 
yl)methyl]indole prepared in Example 29 and 890 mg of triethylamine, followed by addition of 700 mg of sulfur trioxide- 

45 pyridine complex to the solution and stirring for 30 minutes. The reaction solution was added to 100 ml of a 10% ammo- 
nium chloride aqueous solution, followed by extraction with ethyl acetate (50mlx 3). The resulting organic phase was 
washed, in turn, with water (50ml x 2) and 50 ml of a saturated common salt solution and dried over anhydrous sodium 
sulfate. After removal of the solvent through distillation under reduced pressure, the resulting residue was crystallized 
in 50 ml of ether to thus give 640 mg of 1-[(5-methyl-2-phenyloxazol-4-yl)methyl]indole-4-carbaldehyde as pale yellow 

so crystals. The yield thereof was found to be 84%. 

NMR(CDCI 3 )5: 2.13(3H,s), 5.28(2H,s), 7.3~7.5(6H,m). 7.64 (1H,dd,J=7.4Hz, 1.1Hz), 7.75(1 H,d,J=8.4Hz), 
7.9~8.0(2H,m), 10.24(1 H,s) 

55 
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Example 31: Synthesis of 5- {H(5-methyl-2-phenyloxazol-4-yl)methyl]indol-4-yl] methylene-2,4-thiazolidinedione 



5 





NH 



Me 



0 



75 



The same procedures used in Example 2 were repeated except for using 569 mg of 1-[(5-methyl-2-phenyloxazol- 
4-yl)methyl]indole-4-carbaldehyde prepared in Example 30 to thus form 681 mg of 5- {1-[(5-methyl-2-phenyloxazol-4- 
20 yl)methyl]indol-4-yl) methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 91%. 

IR (KBr) cm 1 : 1740, 1680, 1320, 1280 

NMR (DMSO-d 6 ) 5 : 2.42(3H,s). 5.40(2H,s), 6.78(1 H,d,J=3.3Hz), 7.2~7.9<9H,m), 8.12(1H,s), 12.58(1H,bs) 
25 Example 32: Synthesis of 5- {1 -[(5-methyl-2-phenyloxazol-4-yl)methyl]indol-4-yl) methyl-2,4-thiazolidinedione 



The same procedures used in Example 6 were repeated except for using 300 mg of 5- {1-[(5-methyl-2-phenyioxa- 
zol-4-yl)methyl]indol-4-yl} methylene-2,4-thiazo!idinedione prepared in Example 31 to thus form 216 mg of 5- {1-[(5- 
methyl-2^henyloxazol-4-yl)methyl]indol-4-yl} methy^,4-thiazolidinedione as pale yellow crystals. The yield thereof 
45 was found to be 72%. 

IR (KBr) cm 1 : 1750, 1700, 1450, 1300 

NMR (DMSO-d 5 ) 5 : 2.37(3H,s), 3.30(1 H,dd,J=14.3Hz, 10.2Hz), 3.68(1 H,dd,J=14.3Hz, 4.0Hz), 4.97(1H,dd,J= 10.2Hz, 
4.0Hz), 5.32(2H,s). 6.56(1 H,d,J=3.3Hz), 6.90(1 H,d,J=7.0Hz), 7.1 1(1 H,dd,J=7.9Hz 7 0Hz)' 
50 7.4~7.6(5H,m), 7.8~&0(2H.m) 



35 



30 




Me 



40 
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Example 33: Synthesis of methyl 1-(4-ethylbenzoyl)indole-4-carboxylate 



5 



TO 




75 



Sodium hydride (95%; 0.30 g) was suspended in 10 ml of dimethylformamide and the suspension was stirred while 
cooling the same at a temperature ranging from 0 to 5 °C. To this mixed liquid, there was dropwise added a solution of 

20 2.00 g of methyl indole-4-carboxylate in 5 ml of dimethylformamide over 15 minutes. After the completion of the drop- 
wise addition, the reaction solution was stirred at a temperature ranging from 0 to 5°C for 30 minutes. To the reaction 
solution, there was added a solution of 2.09 g of 4-ethylbenzoyl chloride in 5 ml of dimethylformamide, followed by stir- 
ring at room temperature for 2 hours. The reaction solution was poured into 200 ml of a 10% ammonium chloride aque- 
ous solution, followed by extraction with ethyl acetate (200ml x 2). The extract was washed with a saturated common 

25 salt solution, dried over anhydrous sodium sulfate and the solvent was removed ihrough distillation under reduced pres- 
sure to thus give 3.51 g of a residue. The residue was purified by silica gel chromatography (hexaneiethyl acetate = 
1 1 :1) to give 2. 18 g of methyl 1 -(4-ethylbenzoyl)indole-4-carboxylate as colorless crystals. The yield thereof waslfound 
to be 62%. 

so NMR(CDCI 3 )6: 1.30(3H,t.J=7.6Hz), 2.75(2H,q,J=7.6Hz), 3.98 (3H,s), 7.3~7.5(4H,m), 7.68(2H,d.J=8.1Hz), 
8.04(1 H,d,J=7.8Hz), 8.64(1 H,d,J=8.3Hz) 

Example 34: Synthesis of 1-(4-ethylbenzyl)-4-(hydroxymethyl)indole 

35 



40 



45 




SO 

To 2.00 g of methyl 1-(4-ethylbenzoyl)indole-4-carboxylate prepared in Example 33, there was added 10 ml of tet- 
rahydrofuran and the resulting mixture was stirred. To the mixture, there was immediately added borane-dim ethyl sulfide 
complex (2.0 M tetrahydrofuran solution; 20 ml), followed by heating the resulting mixture under reflux for 2 hours. The 
reaction solution was cooled to a temperature ranging from 0 to 5°C. 30 ml of methanol was carefully added thereto and 
55 the resulting mixture was stirred for one hour. The solvent was removed through distillation under reduced pressure, the 
resulting residue was dissolved in ethyl acetate (150 ml), the solution was washed with, in order, a 10% aqueous solu- 
tion of hydrochloric acid (100mlx 1 ) and a saturated common salt solution (100mlx 3) and dried over anhydrous sodium 
sulfate. The solvent was removed through distillation under reduced pressure to give 1 .38 g of a residue. It was purified 
by silica gel chromatography (hexane:ethyi acetate = 4:1 ) to give 1 .00 g of 1 -(4-ethylbenzyl)-4-(hydroxymethyl) indole as 
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a colorless oily substance. The yield thereof was found to be 58%. 

NMR (CDCI 3 ) 5 : 1.21(3H,t.J=7.6Hz), 2.61(2H,q,J=7.6Hz), 4.96 (2H,s), 5.28(2H,s), 7.0~7.3(9H,m) 
5 Example 35: Synthesis of 1-(4-ethylbenzyl)indole-4-carbaldehyde 



10 



15 




CHO 



To a mixture of 1 .00 g of 1 -(4-ethylbenzyl)-4-(hydroxymethyl) indole prepared in Example 34 and 2.31 g of activated 
manganese dioxide (-85%), there was added 30 ml of dichloromethane and the resulting mixture was stirred at room 
temperature for 4 hours. The reaction solution was filtered, followed by washing with dichloromethane (50ml x 2). The 
solvent was distilled off. under reduced pressure, from the resulting filtrate to give 0.92 g of 1 -(4-ethylbenzyl)indole-4- 
carbaldehyde as a yellow oily substance. The yield thereof was found to be 93%. 

NMR(CDCI 3 )5: 1.19(3H,t.J=7.6Hz), 2.61(2H,q,J=7.6Hz), 5.34 (2H,s). 7.01(2H,d,J=8.2Hz) 7 13(2H d J=8 2Hz) 
7.2~7.4(3H,m), 7.5-7. 7(2H,m), 10.25(1 H.s) ' '- 

Example 36: Synthesis of 5-[1-(4-ethylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



0 



40 




The same procedures used in Example 2 were repeated except for using 0.90 g of 1-(4-ethylbenzyl)indole-4-car- 
baldehyde prepared in Example 35 to give 0.93 g of 5-[1-(4-ethylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedione as 
yellow crystals. The yield thereof was found to be 75%. 

50 

IR (KBr) cm" 1 : 1740, 1690, 1590, 1330. 1300 

NMR(DMSO«d 6 )5: 1 .1 1(3H,t.J=7.7Hz), 2.53(2H, qi J=7.7Hz), 5.43(2H,s), 6.78(1 H,d,J=2.9Hz), 7.0~7.3(6H m) 75- 
7.8(2H,m). 8.13(1 H,s), 12.60(1H,bs) 
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Example 37: Synthesis of 5-[1-(4-ethylben2yl)indol-4-yl]methyl-2,4-thia20lidinedione 



w 




15 

The same procedures used in Example 6 were repeated except for using 0.90 g of 5-[1-(4-ethylbenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 36 to give 0.86 g of 5-[1-(4-ethylbenzyl)indol-4-yl]methyl-2,4- 
thiazolidinedione as colorless crystals. The yield thereof was found to be 95%. 

20 IR (KBr) cm' 1 : 1750, 1680, 1330, 1300, 750 

NMR (DMSO-d 6 ) 6 : 1.12(3H,t,J=7.7Hz), 2.53(2H,q,J=7.7Hz), 3.33(1 H,dd,J=10.2Hz, 14.0Hz), 

3.70(1 H,dd,J=14.0Hz,4.0Hz), 4.93(1 H,dd,J=4.0Hz, 10.2Hz), 5.36(2H,s), 6. 56(1H,d,J=2.9Hz), 
6.88(1 H,d,J=7.0Hz), 7.0 - 7.3(5H,m). 7.37(1 H,d,J=7.0Hz), 7.50(1 H,d,J=2.9Hz) 

25 Example 38: Synthesis of 1 -(2-methoxycarbonylethyl)indole-4-carbaldehyde 



30 



35 




Sodium hydride (95%; 383 mg) was suspended in 10 ml of dimethylformamide under an argon gas atmosphere. To 
40 the suspension, there was dropwise added a solution of 2.00 g of indole-4-carbaldehyde in 1 0 ml of dimethylformamide 
with ice-cooling and stirring. After stirring the reaction mixture at room temperature for 25 minutes, it was again ice- 
cooled followed by dropwise addition of a solution of 1 .33 g of methyl acrylate in 10 ml of dimethylformamide and stirring 
at room temperature for 19 hours. The reaction system was poured into 400 ml of a 10% ammonium chloride solution, 
followed by addition of a 2% HCI aqueous solution till the system became acidic and extraction with ethyl acetate (200ml 
45 x 2). After drying the extract over anhydrous magnesium sulfate, the solvent was removed by distillation under reduced 
pressure and the resulting crude product was purified by silica gel column chromatography (hexane:ethyl acetate ■ 2:1) 
to thus give 3.68 g of a pale yellow oily substance. This was dissolved in 40 ml of dimethylformamide, followed by addi- 
tion of 2.70 g of methyl iodide and 2. 58 g of potassium carbonate and stirring the mixture at room temperature for 1 .5 
hour. The mixture was poured into 400 ml of a 10% ammonium chloride aqueous solution and extracted with ethyl ace- 
50 tate (200mlx 2). After drying the resulting extract over anhydrous sodium sulfate, the solvent was removed by distillation 
under reduced pressure and the resulting crude product was purified by silica gel column chromatography to give 848 
mg of 1-(2-methoxycarbonylethyl)indole-4-carba!dehyde as a yellow oily substance. The yield thereof was found to be 
27%. 

55 NMR (CDCI 3 ) 6 : 2.82(2H,t,J=6.8Hz), 3.64(3H,s), 4.50(2H,t.J=6.8Hz), 7.2 ~7.4(3H,m), 7.6- 7.7(2H,m), 1 0.22(1 H,s) 
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Example 39: Synthesis of 5-[1-(2-methoxycarbonyleth^ 



10 



Me0 2 C 




The same procedures used in Example 2 were repeated except for using 820 mg of 1-(2-methoxy carbon yle- 
thyl)indole-4-carbaldehyde prepared in Example 38 to give 327 mg of 5-[1-(2-methoxycarbonylethyl) indol-4-yl]methyl- 
ene-2,4-thiazolidinedione as orange yellow crystals. The yield thereof was found to be 28%. 



20 IR (KBr) cm* 



1730, 1690. 1590, 1330, 620 



25 



NMR(DMSO<i 6 )5:2.87(2H,t,J=6.6Hz), 3.57(3H,s), 4.49(2H t t,J=6.6Hz), 6.7-6.8(1 Km), 7.2- 7.4(2H,m), 7.5- 
7.6(1H,m), 7.67(1 H,d,J=:8.1 Hz), 8.1 1(1 H,s), 12.58(1 H.bs) 

Example 40: Synthesis of 5-[1-(2-methoxycarbonylethyl)indol-4-yl]methyl-2,4-thiazolidinedione 




40 

The same procedures used in Example 6 were repeated except for using 300 mg of 5-[l-(2-methoxycarbonyle- 
thyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 39 to give 235 mg of 5-[1 -(2-methoxycarbonyle- 
thyl)indol-4-yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 78%. 

45 IR (KBr) cm' 1 : 1750, 1710, 1440, 1330, 1160 

NMR (DMSO-d 6 ) 5 : 2.84(2H,t,J=6.8Hz), 3.2-3.4(1 H,m), 3.56 (3H,s), 3.68(1 H,dd,J=1 4.3Hz, 4.0Hz), 4.42 
(2H,t,J=6.8Hz), 4.98(1H,dd,J=10.1Hz, 4.0Hz), 6.51(1 H,d,J=3.3Hz), 6.89(1 H,d,J=7.0Hz) 
7.09(1 H,t,d=7.7Hz), 7.3~7.4(2H,m) 

so 



55 
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Example 41 : Synthesis of 5-[1-(2-carboxyethyl)indol-4-yl]methyl-2,4-thiazolidinedione 



10 




15 

The same procedures used in Example 10 were repeated except for using 220 mg of 5-[1-(2-methoxycarbonyle- 
thyl)indol-4-yl]methyl-2,4-thiazolidinedione prepared in Example 40 to give 182 mg of 5-[1 -(2-carboxyethyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 87%. 

20 IR (KBr) cm' 1 : 1750, 1690. 1440, 1330, 1160. 750 

NMR(DMSO-d 6 )5: 2.75(2H,t,J=6.6Hz), 3.2-3.4(1 H,m), 3.68 . (1H,dd,J=14.1Hz, 4.2Hz), 4.39(2H,t,J=6.6Hz), 

4.98(1 H,dd,J=10.4Hz, 4.2Hz), 6.50(1 H,d,J=3. 3Hz), 6.89(1 H,d,J=7.3Hz), 7.09(1 H,t,J=7.7Hz), 
7.3-7. 4(2H,m), 12.10(1 H, bs), 12.26(1 H, bs) 

25 

Example 42: Synthesis of 1 -(m-tolylcarbamoyl)indole-4-carbaIdehyde 



30 



35 



CHO 




40 



lndole-4-carbaldehyde (435 mg) was dissolved in 8 ml of dimethylformamide at room temperature under an argon 
45 gas atmosphere, then 126 mg of sodium hydride (content 60%) was added to the resulting solution and the mixture was 
stirred for 30 minutes, then 439 mg of m-toiylisocyanate was added thereto and the resulting mixture was stirred for one 
hour. The reaction solution was added to 50 ml of water followed by extraction with ethyl acetate (50 mix 2). The result- 
ing organic phase was washed with water (50 mix 2), dried over anhydrous sodium sulfate and the solvent was removed 
by distillation under reduced pressure to give a crude product. This was subjected to silica gel chromatography (eluent: 
so hexane/ethyl acetate = 4/1) to give 736 mg of 1-(m-tolylcarbamoyl)indole-4-carba!dehyde as pa!e yellow crystals. The 
yield thereof was found to be 88%. 

NMR(CDCI 3 )5: 2.37(3H,s). 7.01(1 H,d,J=7.3Hz). 7.2~7.5(4H,m), 7.59(1 H,bs). 7.67(1 H.d,J=3.7Hz). 7.72(1H,dd, 
J=7.3Hz. 1.0Hz). 8.50(1 H,d,J=8.4Hz), 10.21(1H, s) 

55 
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Example 43: Synthesis of 5-[1-(m-tolyicarbamoyl)indol-4-yl]methylene-2,4-thiazolidinedione 



w 



15 




The same procedures used in Example 2 were repeated except for using 578 mg of 1 -(m-tolylcarbamoyl)indole-4- 
i carbaidehyde prepared in Example 42 to thus give 614 mg of 5-[1 -(m-tolyl carbamoyl) indol-4-yl]methy!ene-2,4-thiazoli- 
dinedione as yellow crystals. The yield thereof was found to be 78%. 



20 



IR(KBr) cm 



,-1 ■ 



1730, 1700, 1680, 1550, 1320 



NMR(DMSO-d 6 )5: 2.34(3H,s), 6.98(1 H,d,J=7.3Hz), 7.11(1H,d,J=3.6Hz), 7.2- 7.5(5H,m), 8.14(1H,s), 8.19 
(1H,d,J=3.6Hz), 8.34(1H,d, J=7.7Hz), 10.11J1H.S), 12.17(1H,bs) 

25 Example 44: Synthesis of 5-[1 -(m-tolylcarbamoyl)indol-4-yi]methyl-2,4-thiazdidinedione 



30 



35 



40 




The same procedures used in Example 6 were repeated except for using 374 mg of 5-[1 -(m-tolylcarbamoyl)indol- 
4-yi]methylene-2,4-thiazolidinedione prepared in Example 43 to thus give 360 mg of 5-[1 -(m-tolyl carbamoyl )indol -4- 
45 yI]methyl-2,4-thiazolidinedione as a colorless amorphous substance. The yield thereof was found to be 95%. ' 

IR (KBr) cm* 1 : 1750, 1690, 1540, 1330 

NMR(DMSO-d 6 )5: 2.33(3H,s), 3.41(1H,dd.J=14.2Hz, '9.6Hz), 3.68(1 H,dd,J=14.2Hz, 4.4Hz), 5.00(1 H,dd,J= 9.6Hz, 
4,4Hz), 6.8~7.0(2H,m), 7.1 1(1 H t d,J=7.0Hz), 7.2~7.3(2H,m), 7.4- 7.5(2H,m),8.03(1H d J=4 0Hz) 
so 8.12(1H,d,J=8. 3Hz), 

9.99(1 H,s). 12.08(1 H.bs) 



55 
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Example 45: Synthesis of 1-(2-fluorobenzyl)indole-4-carbaldehyde 



5 



10 




F 



is The same procedures used in Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 2- 
f luorobenzyl bromide instead of the benzyl bromide used in Example 1 to give 1 .22 g of 1 -(2-f luorobenzyl)indole-4-car- 
baldehyde as yellow crystals. The yield thereof was found to be 96%. 

NMR (CDCI 3 ) 6 : 5.43(1 H,s), 6.84(1 H,ddd l J=7.3Hz, 7.3Hz, 1.4Hz), 6.9~7.2(2H,m), 7.2-7. 4(4H,m), 7.5-7.7 (2H,m), 
20 1 0.25(1 H,s) 

Example 46: Synthesis of 5-[1-(2-fluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



25 



30 




F 



The same procedures used in Example 2 were repeated except for using 1 . 1 9 g of 1 -(2-f luorobenzyl) indole-4-car- 
baldehyde prepared in Example 45 to give 1.38 g of 5-[1-(2-fluorobenzyl)indol-4-yl]methylene-2.4-thiazolidinedione as 
yellow crystals. The yield thereof was found to be 84%. 

40 

IR (KBr) cm" 1 : 1730, 1680, 1590, 1320 

NMR (DMSOd 6 ) 5 : 5.55(2H,s), 6.80(1 H,d,J=3.3Hz), 7.0-7.4 (6H,m), 7.5~7.7(2H,m) ( 8.13 (1H,s), 1 2.60(1 H.bs) 
Example 47: Synthesis of 5-[1-(2-fluorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 

45 



50 



55 




The same procedures used in Example 6 were repeated except for using 1.33 g of 5-[1-(2-fluorobenzyl)indol-4- 



29 

5DOCIO: <EP 0780389A1_I_> 



EP 0 780 389 A1 



yl]methylene-2,4-thiazolidinedione prepared in Example 46 to give 1.17 g of 5-[1-(2-fluorobenzyl)indol-4-yl]methyl-2,4- 
thiazolidinedione as colorless crystals. The yield thereof was found to be 87%. 

IR (KBr) cm* 1 : 1750 f 1670, 1490, 1300 
5 NMR(DMSO-d 6 ) 6 : 3.31(1H,dd,J=14.2Hz, 10.2Hz), 3.69(1H,dd, J=14.2Hz, 4.0Hz), 4.99(^^=10.2^, 4.0 Hz), 
5.47(1 H,s), 6.59(1 H,d,J=3.3Hz), 6.90(1 H,d,J=7.3Hz), 7.0~7.4(6H,m), 7.46(1 H, d,J=3.3Hz), 
1 2.06(1 H.bs) 

Example 48: Synthesis of 1 -(3-f!uorobenzyl)indole-4-carbaldehyde 

w 



15 



20 



25 




The same procedures used in Example 7 were repeated except for using 3.90 g of 3-f luorobenzyl bromide in place 
of the methyl 4-bromomethylbenzoate used in Example 7 to give 2.88 g of 1 -(3-f luorobenzyl) indole-4-carbaldehyde as 
30 colorless crystals. The yield thereof was found to be 83%. 

NMR (CDCI 3 ) 5 : 5.38(2H,s), 6.7~7.0(3H,m), 7.2~7.7(6H,m), 10.26(1H,s) 

Example 49: Synthesis of 5-[1-(3-fluorobenzyJ)indol«4-yl]methylene-2,4-thiazolidinedione 

35 



40 



45 



50 



55 




The same procedures used in Example 2 were repeated except for using 2.50 g of 1 -(3-f luorobenzyl)indole-4-car- 
baldehyde prepared in Example 48 to give 2.00 g of 5-[1-(3-fluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione as 
yellow crystals. The yield thereof was found to be 57%. 

IR (KBr) cm* 1 : 1740, 1690, 1330, 1290 

NMR (DMSO-dg) 5 : 5.52(2H,s)^ 6.82(1 H,d,J=3.3Hz), 6.9-7.5 (6H.m), 7.65(1 H,d,J=7.3Hz), 7.73(1H,d,J= 3.3Hz) 
8.14(1H,s), 12.60(1H,bs) 
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Example 50: Synthesis of 5-[1-(3-fluorobenzyl)indo!-4-yl]methyl-2,4-thja2olidinedione 
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The same procedures used in Example 6 were repeated except for using 1.50 g of 5-[l -(3-f luorobenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 49 to give 1.37 g of 5-[1-(3-fluorobenzyl)indol-4-yl]methyl-2,4- 
thiazolidinedione as colorless crystals. The yield thereof was found to be 91%. 

IR (KBr) cm* 1 : 1750, 1690, 1670, 750 

NMR (DMSO-d 6 ) 5 : 3.2-3.4(1 H,m) ; 3.6-3.8(1 H,m), 4.9-5.1 (1H,m), 5.42(2H,s), 6.60(1 H,d,J=3.2Hz), 6.8- 7.2(7H,m), 
7.2- 7.5(2H,m), 7.53(1 H,d,J=3.2Hz), 12.10(1 H.bs) 

Example 51 : Synthesis of 5-[1-(4-fluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



There were dissolved, in 20 ml of acetonitrile, 2.00 g of indole-4-carbaldehyde and 5.20 g of 4-fluorobenzyl bro- 
mide, followed by addition of 9.52 g of potassium carbonate and stirring for 16 hours while heating the reaction mixture 
to 52°C. The reaction solution was cooled down to room temperature, followed by removal of potassium carbonate 
through filtration and removal of the solvent through evaporation under reduced pressure. The resulting crude product 
was purified by silica gel chromatography (hexane:ethyl acetate = 10:1) to give a yellow oily substance. The substance 
was dissolved in 40 ml of ethanol, followed by addition, to the solution, of 240 mg of piperidine and 3.4 g of 2,4-thiazo- 
lidinedione and reflux of the mixture with heating over 22 hours. The reaction mixture was cooled in an ice bath followed 
by addition of 80 ml of diethyl ether, stirring at that temperature for one hour, then separation of the precipitated yellow 
crystals through filtration and washing with diethyl ether to give 3.95 g of 5-[1-(4-fluorobenzyl)indol-4-yl]methylene-2,4- 
thiazolidinedione as yellow crystals. The yield thereof was found to be 81 %. 

IR (KBr) cm" 1 : 1730, 1690, 1510, 1330, 1290 

NMR (DMSO-d 6 ) 5 : 5.48(2H,s), 6.80(1 H,d,J=2.9Hz), 7.0-7.3(6H, m), 7.5 ~ 7.7 (2H,m), 8.14(1H,s), 12.59(1H,bs) 
Example 52: Synthesis of 5-[1-(4-fluorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 
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The same procedures used in Example 3 were repeated except for using 3.90 g of 5-[1-(4-fluorobenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 51 to give 2.43 g of 5-[1-(4-fluoroben2yl)indol-4-yl]methyl-2,4- 
thiazolidinedione as yellow crystals. The yield thereof was found to be 62%. 

5 

IR (KBr) cm* 1 : 1750, 1670, 1510, 1210, 750 

NMR (DMSO-d 6 ) 6: 3.3-3.4(1 H,m), 3.6-3.8(1 H,m), 4.99(1 H, dd,J=10.3Hz, 4.4Hz), 5.40(2H,s), 6.59(1 H dJ=2 9Hz) 
6.89(1 H,d,J=7.3Hz), 7.0 -^(eH.mJJ^IKd.J^Hz), 12.09(1 H.bs) 

10 Example 53: Synthesis of 1-(2,3-difluorobenzyl)indole-4-carbaldehyde 



15 



20 




CHO 



25 The same procedures used in Example 1 were repeated except for using 580 mg of indole-4-carbaldehyde and 91 1 
mg of 2,3-difluorobenzyl bromide in place of the benzyl bromide used in Example 1 to give 841 mg of 1,(2,3-difluor- 
obenzyl)indole-4-carbaldehyde as pale brown crystals. The yield thereof was found to be 76%. ' 

NMR(CDCI 3 )6: 5.46(2H,s), 6.59(1 H,dd,J=7.0Hz, 7.0Hz), 6.8- 7.2(2H,m), 7.2~7.4(3H,m), 7.59(1HdJ=8 1 Hz) 
30 7.65(1 H,dd,J=7.3Hz, 1.1Hz), 10.25(1 H,s) 

Example 54: Synthesis of 5-[1-(2,3-difluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 
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The same procedures used in Example 2 were repeated except for using 794 mg of 1-(2,3-difluorobenzyl)indole-4- 
carbaldehyde to give 822 mg of 5-[1-(2,3-difluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione as yellow crystals 
The yield thereof was found to be 76%. 



IR (KBr) cm- 



mo, 1700, 1680, 1490, 1290 



NMR (DMSOd 6 ) 6 : 5.62(2H.s), 6.7-6.9(2H,m), 7.0-7.4(4H, m), 7.5- 7.7 (2H,m), 8.13 (1H,s). 12.59(1 H.bs) 



55 
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Example 55: Synthesis of S-tl^a.S-difluorobenzyOindol^-yOmethyl^^-thiazolidinedione 



5 



10 




15 The same procedures used in Example 6 were repeated except for using 775 mg of 5-[1 -(2,3-dif luorobenzyl)indol- 
4-y1]methylene-2,4-thiazolidinedione prepared in Example 54 to give 670 mg of 5-[1 -(2,3-dif luorobenzyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 86%. 

IR (KBr) cm" 1 : 1750, 1670, 1490, 1300 

20 NMR (DMSO-d 6 ) 8: 3.32(1 H,dd,J=14.2Hz, 10.2Hz). 3.69(1 H,dd,J=14.2Hz, 4.4Hz), 4.99(1 H,dd,J=1 0.2Hz, 

4.4Hz),5.54(2H,s), 6.61(1H,d,J=3.3Hz), 6.7-7.0 (2H,m), 7.0 ~7.2(2H,m), 7.3~7.4(2H,m), 
7.48(1 H,d,J=3.3Hz), 12.06(1 H.bs) 

Example 56: Synthesis of 1-(2,4-difluorobenzyl)indole-4-carbaldehyde 
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The same procedures used in Example 7 were repeated except for using 5.70 g of 2,4-difluorobenzyl bromide 
instead of the methyl 4-bromomethylbenzoate used in Example 7 to give 2.74 g of 1-(2,4-drfluorobenzyl)indole-4-car- 
baldehyde as a yellow oily substance. The yield thereof was found to be 73%. 

NMR (CDCI 3 ) 6 : 5.37(2H,s), 6.6~7.0(3H,m), 7.2~7.4(3H,m), 7.5 ~7.7(2H,m), 1 0.24(1 H,s) 

Example 57: Synthesis of 5-[1-(2,4-drfluorobenzyl)indol : 4-yl]methylene-2,4-thiazolidinedione 
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The same procedures used in Example 2 were repeated except for using 2.70 g of 1 -(2,4-dif luorobenzyl)indole-4- 
carbaldehyde prepared in Example 56 to give 2.92 g of 5-[1-(2,4-difluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedi- 
one as yellow crystals. The yield thereof was found to be 79%. 

IR (KBr) cm- 1 : 1730, 1690, 1590, 1500, 1330, 1290, 750 

NMR (DMSO-d 6 ) 6 : 5.50(2H,s). 6.7-6.9(1 H,m), 6.9~7.5(5H, m), 7.5- 7.8(2H,m), 8.14(1H,s). 12.60(1H,bs) 
Example 58: Synthesis of 5-[1 -(2,4-dif luorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 
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The same procedures used in Example 6 were repeated except for using 2.80 g of 5-[1 -(2,4-dif luorobenzyl)indol- 
4-yl]methy!ene-2,4-thiazolidinedione prepared in Example 57 to give 2.38 g of 5-[1-(2,4-drfluorobenzyl)indol-4- 
25 yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 85%. 

IR (KBr) cm" 1 : 1750, 1680. 1500, 1330, 1160, 1140, 750 & 
NMR (DMSO-d 6 ) 5: 3.30(1 H,dd,J=10.6Hz. 14.3Hz), 3.69(1H,dd,J =14.3Hz, 4.0Hz), 4.97(1 H,dd,J=4.0Hz, 10.6 Hz), 
5.44(2H,s), 6.59(1 H,d,J=3.3Hz), 6.8- 7.4(6H,m), 7.46(1 H,d,J=3.3Hz) 

30 

Example 59: Synthesis of 5-[1 -(4-methoxybenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



40 




45 

Sodium hydride (60%; 579 mg) was suspended in 10 ml of dimethylformamide under an argon gas atmosphere. To 
the suspension, there was dropwise added a solution of 2.00 g of indole-4-carbaldehyde in 10 ml of dimethylformamide 
with ice-cooling and stirring. After stirring at room temperature for 20 minutes, the reaction system was again ice- 
so cooled, followed by dropwise addition of a solution of 2.26 g of 4-methoxybenzyl chloride in 10 ml of dimethylformamide 
and stirring at room temperature for one hour. The reaction system was poured into 200 ml of a 10% ammonium chlo- 
ride aqueous solution, followed by extraction with ethyl acetate (150 mix 2). The resulting organic phase was washed 
with a saturated common salt solution, dried over anhydrous magnesium sulfate and the solvent was removed through 
evaporation under reduced pressure. The resulting crude product was purified by silica gel column chromatography 
55 (hexane:ethyl acetate = 5:1) to give 3.76 g of pale yellow crystals. The crystals were dissolved in 60 ml of ethyl alcohol, 
followed by addition of 242 mg of piperidine and 3.36 g of 2,4-thiazolidinedione and heating under reflux for 17 hours. 
Then the mixture was ice-cooled, followed by addition of 120 ml of diethyl ether and stirring at that temperature for one 
hour. The crystals separated were filtered off and washed with diethyl ether to give 4.67 g of 5-[1-(4-methoxyben- 
,zyl)indol-4-yl]methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 93%. 
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IR (KBr) cm' 1 : 1740, 1680, 1510, 1330, 1290 

NMR (DMSO-ds) : 3.69 (3H,s), 5.40 (2H,s), 6.77 (1H.dJs2.9H2), 6.86 (2H,d,J=8.8Hz), 7.2 -7.3 (4H,m), 7.6- 7.7 
(2H,m), 8.12 (1H,s), 12.57 (1H,bs) 

5 Example 60: Synthesis of 5-[1-(4-methoxyben2yl)indol-4-yl]methyl-2,4-thiazolidinedione 
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20 



The same procedures used in Example 6 were repeated except for using 4.60 g of 5-[1-{4-methoxybenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 59 to give 4.28 g of 5-[1-(4-methoxybenzyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 93%. 



25 



30 



IR (KBr) cm* 1 : 
NMR(DMSO-d 6 )5: 



1750,1700,1510.1250,750 

3.30 (1H,ddJ=1 4.3Hz, 10.6Hz), 3.69 (1H,dd. J=14.3Hz, 
(1H,dd.J=10.6Hz, 4.0Hz), 5.32 (2H,s). 6.55 (1H,dJ=3.3Hz), 
(1H,dJ=8.1Hz),7.05 (1H.t,J=8.1Hz). 7.18 (2H,d,J=8.6Hz). 
(1H,d,J=3.3Hz), 12.06(1H,bs) 



4.0Hz), 3.69.. (3H,s). 4.98 
6.85 (2H,d.J=8.6Hz), & 88 
7.38 (1H,d,J=8.1Hz), 7.49 



Example 61 : Synthesis of 5-[1-(2,5-difluorobenzyl)indol-4-yl]methylene-2-4-thiazolidinedione 




45 The same procedures used in Example 59 were repeated except for using 3.06 g of 2,5-dif luorobenzyl bromide and 
2.00 g of indole-4-carbaldehyde as a starting material to give 4.48 g of 5-[1 -(2,5-dif luorobenzyl)indol-4-yl]methylene- 
2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 88%. 

IR (KBr) cm" 1 : 1730, 1690, 1500. 1330. 1290 
so NMR (DMSO-d 6 ) 5 : 5.54(2H.s), 6.82(1 H t d,J=2,9Hz). 6.8~7.0(1H, m), 7.1 ~7.4(4H,m), 7.6~7.7(2H,m), 8.13(1H,s), 
1 2.60(1 H,bs) 
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Example 62: Synthesis of 5-[1-(2 > 5-difluorobenzyl)indol-4-yl]methyl-2-4-thia2olidinedione 
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10 
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15 The same procedures used in Example 6 were repeated except for using 4.40 g of 5-[1-(2,5-difluorobenzyl)indol- 
4-yl]methylene-2,4-thiazolidinedione prepared in Example 61 to give 4.06 g of 5-[1-(2,5-difluorobenzyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 92%. 

IR (KBr) cm- 1 : 1750, 1690, 1500, 1160, 750 

20 NMR(DMSO-d 6 )5: 3.28(1 H,dd,J=14.1 Hz, 10.3Hz), 3.78(1H,dd,J=14.1Hz,4.0Hz), 4.85(1H,dd,J=10. 3Hz, 4.0Hz), 
5.44(2H,s),6.60(1H,d,J=2.9Hz), 6.7 ~ 6.8(1 H,m), 6.93(1 H,d,J=7.5Hz), 7.09(1 H,t,J=7.5Hz), 7.1 - 
7.3(2H,m), 7.35(1 H,d,J=8.0Hz), 7.42(1 H,d,J=2.9Hz), 1 1 .98(1 H,bs) 

Example 63: Synthesis of 1-(2,6-difluorobenzyl)indole-4-carbaldehyde 

25 



30 




The same procedures used in Example 1 were repeated except for using 2.35 g of 2,6-difluorobenzyl chloride and 
40 2.00 g ol indoIe-4-carbaldehyde as a starting material to give 3.74 g of 1-(2,6-difluorobenzyl)indole-4-carbaldehyde as 
pale yellow crystals. The yield thereof was found to be 100%. 

NMR (CDCI 3 ) 5 : 5.41(2H,s), 6.8~6.9(2H,m), 7.2~7.5(4H,m), 7.61(1H,d,J=7.3Hz), 7.82(1 H,d,J=8.1 Hz), 10.22(1H,s) 
45 Example 64: Synthesis of 5-[1 *(2,6-difluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 
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The same procedures used in Example 2 were repeated except for using 3.70 g of 1 -(2,6-dif luorobenzyl)indole-4- 
carbaldehyde prepared in Example 63 to give 4.98 g of 5-[1 -(2,6-dif luorobenzyl)indol-4-yI]methylene-2,4-thiazolidinedi- 
one as pale yellow crystals. The yield thereof was found to be 99%. 

5 

IR (KBr) cm' 1 : 1730, 1690, 1470, 1330, 1280 

NMR (DMSO-d 6 ) 5 : 5.53(2H,s), 6.77(1 H,d,J=3.3Hz), 7.1~7.5(6H, m), 7.66(1 H.d,J=8.1 Hz), 8.10(1H,s), 12.59(1H,bs) 
Example 65: Synthesis of 5-[1-(2,6-difluorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 

\ * w 
i 



15 



20 




25 The same procedures used in Example 6 were repeated except for using 4.90 g of 5-[1 -(2,6-dif iuorobenzyl)indol- 
4-yl]methylene-2,4-thiazotidinedione prepared in Example 64 to give 4.09 g of 5-[1 -(2,6-dif luorobenzyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 83%. • 

IR (KBr) cm' 1 : 1750, 1680. 1470, 1310, 750 
30 NMR (DMSO-d 6 ) 5 : 3.2-3.3(1 H,m), 3.66(1 H,dd,J=14.3Hz, 4.0Hz), 4.96(1 H,dd,J=10.3Hz, 4.0Hz), 5.45(2H,s), 
6.55(1 H,d,J=2.9Hz), 6.90(1 H,d, J=7.0Hz), 7.1~7.2(3H,m), 7.3~7.5(3H,m), 1 2.06(1 H.bs) 

Example 66: Synthesis of 1 -(3,4-difluorobenzyl)indole-4-carbaldehyde 

35 




The same procedures used in Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 
1 .14 g of 3,4-drfluorobenzyl bromide in place of the benzyl bromide used in Example 1 to give 1 .32 g of 1-(3,4-difluor- 
50 obenzyl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 97%. 

NMR(CDCl 3 )S: 5.35(2H,s). 6.7~7.0(2H.m), 7.07(1 H,dd,J=9.9 Hz, 8.0Hz), 7.2~7.4(3H,m), 7.50(1 H,d,J=8.4 Hz). 
7.65(1 H,d.J=7.0Hz), 10.26(1 H,s) 
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Example 67: Synthesis of 5-[1-(3,4-difIuoroben2yl)indol-4-yl]methylene-2,4-thia2oljdinedione 



10 




The same procedures used in Example 2 were repeated except for using 1 .30 g of 1-(3,4-dif luorobenzyl)indole-4- 
is carbaldehyde prepared in Example 66 to give 1 .57 g of S-fl^S^-drfluorobenzyOindol-^yllmethylene^^.thiazolidinedi- 
one as yellow crystals. The yield thereof was found to be 88%. 

IR (KBr) cm" 1 : 1730, 1680, 1520, 1290 

NMR (DMSO-d 6 ) 5 : 5.49(2H,s), 6.82(1H,d,J=3.0Hz), 7.0-7.4 (5H,m), 7.68(1 H,d,J=7.7Hz), 7.74(1H,d J=3 0Hz) 8 13 
20 (1Ks), 12.59(1H,bs) 1 

Example 68: Synthesis of 5-[1 -(3,4-dif luorobenzyl)indol-4-yl]methyl-2,4>thiazolidinedione 
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The same procedures used in Example 6 were repeated except for using 1.55 g of 5-[1-(3.4-difluorobenzyl)indol- 
4-yl]methylene-2,4-thiazolidinedione prepared in Example 67 to give 1.15 g of 5-[1-(3,4-difluorobenzyl)indol-4- 
yl]methyl-2.4-thiazolidinedione as colorless crystals. The yield thereof was found to be 74%. 

IR (KBr) cm" 1 : 1750. 1670. 1520. 1300 

NMR(DMSO-d 6 )S:3.31(1H,dd.J=14.6Hz. 10.2Hz). 3.69(1H,dd.J=14.6Hz, 4.0Hz). 4.99(1 H.dd J=10 2Hz 4 0 Hz) 
5.41(2H,s). 6.59(1 H.dd,J=2.9Hz). 6.90(1 H.d.J=7.3Hz). 7.0~7.2(2H,m), 7.2- 7.4 (3H m)' 
7.55(1 H,d,J=2.9Hz). 12.06(1H.bS) 
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Example 69: Synthesis of 1-(3,5-difluorobenzyl)indole-4-carbaldehyde 



10 



15 




The same procedures used in Example 7 were repeated except for using 4.28 g of 3,5-difluorobenzyl bromide in 
20 place of the methyl 4-bromom ethyl benzoate used in Example 7 to give 2.81 g of 1 -(3,5-dif Iuorobenzyl)indole-4-carbal- 
dehyde as colorless crystals. The yield thereof was found to be 75%. 

NMR (CDCI 3 ) 5 : 5.37(2H,s), 6.5 ~6.8(3H,m), 7.2 ~7.5(4H,m), 7. 66(1 H,d,J=7.0Hz), 10.26(1H,s) 
25 Example 70: Synthesis of 5-[1-(3,5-difluorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



30 




The same procedures used in Example 2 were repeated except for using 2.50 g of 1 -(3,5-dif iuorobenzyl)indole-4- 
40 carbaldehyde prepared in Example 69 to give 2.15 g of 5-[l -(3,5-dif I uorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedi- 
one as yellow crystals. The yield thereof was found to be 63%. 

IR (KBr) cm* 1 : 1730, 1690, 1590, 1320, 1300, 740 

45 NMR (DMSO-d 6 ) 6 : 5.53(2H,s), 6.7~7.0(3H,m), 7.0~7.5(3H, m), 7.5- 8.0 (2H,m), 8.14(1H, s), 1 2.60(1 H.bs) 

Example 71 : Synthesis of 5-[1 -(3,5-dif luorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 
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The same procedures used in Example 6 were repeated except for using 2.00 g of 5-[1-(3,5-difluorobenzyl)indol- 
4-yl]methylene-2,4-thiazolidinedione prepared in Example 70 to give 1.86 g of 5-[1-(3,5-difluorobenzyl)indol-4- 
yI]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 92%. 

IR (KBr) cm* 1 : 1750, 1700, 1630, 1600, 1320, 1120, 750 

NMR(DMSO-d 5 )6: 3.2 ~3.4(1H.m), 3.6-3.8(1 Km), 4.9- 5.1(1H,m), 5.44(2H,s), 6.61(1 H,d,J=2.9Hz), 6.8- 
7.3(5H,m), 7.4- 7.5(1H,m), 7.56(1 H,d,J=2.9Hz), 12.09(1H,bs) 

10 Example 72: Synthesis of 1-(2-trifluoromethylbenzyl)indole-4-carbaldehyde 



15 



20 




CH0 



25 The same procedures used in Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 2- 
trifluoromethylbenzyl methanesulfonate in place of the benzyl bromide used in Example 1 to give 1 .44 g ot 1 -(2-trif luor- 
omethylbenzyl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 95%. * v 

NMR (CDCI 3 ) 6 : 5.62(2H,s), 6.52(1 H,d,J=6.2Hz), 7.2~7.5(6H,m), 7.66(1 H,dd,J=7.0Hz, 1.0Hz), 7.74(1 H,dd,J=6.2Hz, 
so 3.0Hz), 10.28(1 H,s) 

Example 73: Synthesis of 5-[1- (2-trif luoromethylbenzyl)indol-4-y(]methylene-2,4-thiazolid in ed ion e 
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The same procedures used in Example 2 were repeated except for using 1.44 g of 1 -(2-trif luoromethylben- 
zyl)indole-4-carbaldehyde prepared in Example 72 to give 769 mg of 5-[1 -(2-trif luoromethylbenzyl) indol-4-yl]methyl- 
ene-2,4-thiazolidinedione as orange-colored crystals. The yield thereof was found to be 40%. 

IR (KBr) cm* 1 : 1740, 1680, 1310, 1120 

NMR(DMSO-d 6 )5: 5.71(2H,s), 6.51(1 H,dd,J=5.1 Hz, 3.6Hz), 6.89(1 H,d,J=3.3Hz). 7.2-7.6(5H,m), 7.66 
(1H,dJ=3.3Hz), 7.7-7.9(1 H.m), 8.17(1H.s), 12.61(1H,bs) 
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Example 74: Synthesis of 5-[1-(2-trifluoromethylbenzyl)indol-4-yl]methyl-2,4-thia20lidinedione 



5 



10 




NH 
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15 



The same procedures used in Example 6 were repeated except for using 728 mg of 5-[1-(2-trifluoromethy!ben- 
zyl)indol-4-yi]methylene-2,4-thiazolidinedione prepared in Example 73 to give 586 mg of 5-[1-(2-trifluoromethyiben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 80%. 

20 IR (KBr) cm' 1 : 1750, 1670, 1440, 1310 

NMR (DMSO-d 6 ) 5 : 3.37(1 H,dd,J=1 4.2Hz, 10.2Hz), 3.73(1 H,dd,J=14.2Hz, 4.0Hz), 5.01(1Kdd,J=10.2Hz, 
4.0Hz),5.63(2H,s), 6.51(1H,dd,J=4.8Hz, 3.6Hz), 6.68(1 H,d,J=3.0Hz), 6.93(1 H,d,J=6.6Hz), 7.0 
~7.2(2H,m), 7.4~7.6(3H,m), 7.79(1H,dd. J=4.8Hz, 2.6Hz), 12.08(1 IH.bs) 

25 Example 75: Synthesis of 1 -(3-trif luoromethylbenzyl)indole-4-carbaldehyde 



The same procedures used in Example 1 were repeated except for using 3.68 g of 3-trtfluoromethylbenzyl meth- 
40 anesulfonate and 2.00 g of indoie-4-carbaldehyde to give 4.12 g of 1 -(3-trifluoromethylbenzyl) indole-4-carbaldehyde 
as yellow crystals. The yield thereof was found to be 99%. 

NMR(CDCI 3 ) 6 : 5.44(2H,s), 7.15(1 H,d,J=8.1 Hz), 7.26(1 H,d,J=4.4 Hz),7.3 ~ 7.7(7H,m). 10.25(1H,s) 
45 Example 76: Synthesis of 5-[1-(3-trifluoromethylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



The same procedures used in Example 2 were repeated except for using 4.10 g of 1-(3-trifluoromethylben- 
zyl)indole-4-carbaldehyde prepared in Example 75 to give 3.98 g of 5-[1 -(3-trifluoromethylbenzyl) indol-4-yl]methylene- 



35 



30 




55 



50 




41 



iSDOCtD: <EP 0780389A1_L> 



EP 0 780 389 A1 

2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 73%. 
IR (KBr) cm' 1 : 1740,1700,1330,1280,1110 

NMR (DMSO-dg) 5 : 5.61(2H,s), 6.83(1 H,d,J=2.9Hz), 7.2~7.7(7H, m), 7.77(1 H,d,J=2.9Hz), 8.14(1H,s), 12.60(1H,bs) 
Example 77: Synthesis of S-fl^S-trifluoromethylbenzyllindol^-yOmethyl^^-thiazolidinedione 



75 




20 The same procedures used in Example 3 were repeated except for using 3.90 g of 5-[1-(3-trrfluoromethylben- 
zyl)indoi-4-yi]methylene-2,4-thiazolidinedione prepared in Example 76 to give 3.85 g of 5-[1-(3-trifluoromethylben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 98%. 

IR (KBr) cm" 1 : 1750, 1670, 1330, 1160, 1110 
25 NMR (DMSO-d 5 ) 5: 3.2-3.4(1 H,m), 3.70(1 H,dd,J=1 4.1 Hz, 4 r 0Hz), 5.00(1 H,dd,J=10.3Hz, 4.0Hz), 5.53(2H,s), 
6.62(1 H.d,J=2.9Hz). 6.90(1 H.d,J=7.0Hz), 7.07(1 H,t.J=7.9Hz), 7.4- 7.6(6H,m), 12.37(1 H.bs) 

Example 78: Synthesis of 1-(4-trifluoromethylbenzyl)indole-4-carbaldehyde 



35 




CH0 



45 

The same procedures used in Example 1 were repeated except for using 3.82 g of 4-trifluoromethylbenzyl meth- 
anesulfonate in place of the benzyl bromide used in Example 1 to give 2.77 g of 1-(4-trifluoromethylbenzyl)indole-4-car- 
baldehyde as yellow crystals. The yield thereof was found to be 66%. 

so NMR (CDCI 3 ) 5 : 5.45 (2H,s), 7.0-7.7 (9H,m), 10.26 (1H,s) 
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Example 79: Synthesis of 5-[1 -(4-trif luoromethylbenzyl)indol-4-yl^^ 




w 



The same procedures used in Example 2 were repeated except for using 2.50 g of 1 -(4-trif luoromethylben- 
zyl)indole-4-carbaldehyde prepared in Example 78 to give 1.54 g of 5-[1 -(4-trifluoromethylbenzyl) indol-4-yl]methylene- 
15 2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 47%. 

IR (KBr) cm -1 : 1740, 1690, 1330, 1290 

NMR (DMSO-de) 5 : 5.62 (2H,s), 6.84 (1H, d, J=2.9Hz), 7.1- 7.5 (5H,m), 7.5 -7.8 (4H,m) f 8.15 (1H,s), 12.60 (1H,bs) 
20 Example 80: Synthesis of 5-[1 -(4-trif luoromethylbenzyl)indol-4-yl]methyl-2,4-thiazolidinedione - 



30 




35 The same procedures used in Example 6 were repeated except for using 1.50 g of 5-[1 -(4-trif luoromethylben- 
. zyl)indoI-4-yl]methylene-2,4-thiazolidinedione prepared in Example 79 to give 1.41 g of 5-[1 -(4-trif luoromethylben- 
zyl)indol-4-y1]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 94%. 

IR (KBr) cm* 1 : 1750. 1680, 1320,750 
40 NMR (DMSO-d 6 ) 6 : 3.32 (1H,dd, J=10.3Hz, 14.4Hz), 3.71 (1H, dd,J=14.4Hz, 4.0Hz), 4.97 (1H,dd,J=4.0Hz, 10.3Hz), 
5.54 (2H.S), 6.62 (1H,d,J=2.9Hz,), 6.90 (1H,d,J=7.3Hz), 7.06 (1H,dd,J=7.3Hz, 7. 7Hz), 
7.2~7.4(3H,m), 7.55(1 H,d.J=2.9Hz), 7. 68 (2H,d,J=7.7Hz) 

Example 81 : Synthesis of 1-[2,4-bis(trifluoromethyl)benzyl]indole-4-carbaldehyde 
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The same procedures used in Example 7 were repeated except for using 6.68 g of 2 t 4-bis(trifluoromethyl)benzyl 
bromide instead of the methyl 4-bromomethylbenzoate used in Example 7 to give 4.53 g of 1-[2,4-bis(trifIuorome- 
thyl)benzyi]indole-4-carbaldehyde as a colorless oily substance. The yield thereof was found to be 89%. 

NMR(CDCI 3 ) 6 : 5.67 (2H,s), 6.58 (1H,d,J=8.2Hz). 7.3-7.5 (5H,m), 7.57(1 H,d,J=7.9Hz), 7.67(1 H,d J=5 5Hz) 7 99 
(1H.s), 10.27 (1H.S), 

Example 82: Synthesis of 5- {1-[2,4-bis(trifluoromethyl)benzyl]indol-4-yl } methylene-2,4-thiazolidinedione 



■_F 3 C. 





0 








I A X NH 










F 3 C 





The same procedures used in Example 2 were repeated except for using 4.00 g of 1-[2,4-bis(trifluoromethyl)ben- 
zyl]indole-4-carbaldehyde prepared in Example 81 to give 2.89 g of 5- { 1-[2.4-b is(trifluoromethyl)benzyl)indol-4-yl} 
methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 57%. 

IR (KBr) cm" 1 : 1740, 1680, 1350. 1300, 1130 

NMR(DMSO-d 6 ) 5 : 5.81 (2H.s), 6.62 (1 H,d,J=8.4Hz), 6.93 (1H, d,J=3.3Hz), 7.2- 7.5 (3H,m), 7.71 (1H,d J=3 3Hz) 
30 7.92 (1H,d,J=8.4Hz), 8.11 (1H.s). 

8.18 (1H,s), 12.63 (1H,bs) 

Example 83: Synthesis of 5- {1-[2,4-bis(trifluoromethyl)benzyl]indol-4-yl } methyl-2,4-thiazolidinedione 
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The same procedures used in Example 6 were repeated except for using 2.50 g of 5- {1-[2,4-bis(trifluorome- 
thyl)benzyl]indol-4-yl} methyl ene-2,4-thiazolidinedione prepared in Example 82 to give 1.71 g of 5- {1-[2,4-bis(trif!uor- 
so omethyl)benzyl]indol-4-yl} methyl-2,4-thiazolidinedione as a clorless amorphous substance. The yield* thereof was 
found to be 68%. 

IR (KBr) cm* 1 : 1750, 1700, 1440, 1350, 1300, 1280, 750 

NMR (DMSO-d 5 ) 5 : 3.40 (1H.dd.J-10.OHz.14.OHz), 3.79 (1 H,dd.J=14.0Hz.3.8Hz), 5.00 (1H,dd,J=3.8Hz. 10.0Hz), 
55 5 74 (2H,s), 6.5 ~6.8(2H,m), 6.9-7.3 (3H,m). 7.5 5(1H,s). 7.9-8:0 (1H,m). 8.10 (1H.s) 
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Example 84: Synthesis of 1-(2-methoxybenzyl)indole-4-carbaldehyde 



w 




15 

The same procedures used in Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 2- 
methoxybenzyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 906 mg of 1 -(2-methoxyben- 
zyl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 68%. 

20 NMR (CDCI 3 ) 6 : 3.87 (3H,s), 5.38 (2H,s), 6.7-70 (3H,m), 7.2 -7.4 (4H,m), 75-7.7 (2H,m), 10.25 (1 H, s) 

Example 85: Synthesis of 5-[1-(2-methoxybenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



25 



30 



35 




40 The same procedures used in Example 2 were repeated except for using 876 mg of 1-(2-methoxybenzyl)indole-4- 
carbaldehyde prepared in Example 84 to give 975 mg of 5-[1-(2-methoxybenzyl)indol-4;yI]methylene-2 > 4-thiazolidine- 
dione as yellow crystals. The yield thereof was found to be 81%. 

IR (KBr) cm -1 : 1730, 1680, 1580, 1330 
45 NMR (DMSO-d 6 ) : 3.86 (3H,s), 5.41 (2H,s). 6.7-6.9 (3H,m), 7.03 (1H,d,J=8.4Hz), 7.1-7.3 (3H,m), 7.60 (1H.S), 7.63 
(1H,d,J=4.4Hz), 8.13 (1H,s), 12.60 (1H,bs) 
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Example 86: Synthesis of 5-[1-(2-methoxybenzyl)indol-4-yl]methyl-2,4-thia2olidinedione 



15 




The same procedures used in Example 6 were repeated except for using 937 mg of 5-[1-(2-methoxybenzyl)indol- 
4-yl]methylene-2,4-th.azolidinedione prepared in Example 85 to give 821 mg of 5-[1-(2-methoxybenzyl)indol-4- 
20 yi]methyl-2,4-thiazolidmedione as pale yellow crystals. The yield thereof was found to be 87% 



25 



IR(KBr) cm* 1 : 
NMR (DMSO-d 6 ) 



1750, 1670, 1300. 1240 

: 3.30 (1H,dd,J=1 4.2Hz, 10.4Hz). 3.70 (1H,dd.J= 14.2Hz,4.0Hz), 3.86 (3H,s), 4.99 (1HddJ= 
10.4Hz, 4.0Hz), 5.34 (2H,s). 6.56 (1H,d,J= 3.3Hz).* 6.7 -6.9 (3H,m), 7.03 (1H,d,J=8 0Hz) 7 07 
(1H,d,J=7.3Hz), 7.2 ~7.3(1H,m), 7.34 (1H.d,J=8.4Hz). 7.43 (IH.d.J^.SHz), 12.06 (1H bs) 



Example 87: Synthesis of 1-{3-methoxybenzyl)indole-4-carbaldehyde 
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The same procedures used in Example 7 were repeated except for using 4.54 g of 3-methoxybenzyl chloride 
instead of the methyl 4-bromomethylbenzoate used in Example 7 to give 3.06 g of 1 -(3-methoxybenzyl)indole-4-carbal- 
dehyde as a colorless oily substance. The yield thereof was found to be 84%. 



NMR (CDCi 3 ) 5 : 3.71 (3H.s). 5.34 (2H,s). 6.5-6.7 (2H,m), 6 7 - 
(1H.s) 



6.9(1 H,m), 7.1- 7.4 (4H,m). 7.5- 7.7(2H,m), 10.24 



55 



46 

vJSDOCID:<EP 0780389A1_I_> 



EP 0 780 389 A1 



Example 88: Synthesis of 5-[1-(3-methoxybenzyl)indol-4-yt]methylene-2,4-thiazo!idinedione 
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15 

The same procedures used in Example 2 were repeated except for using 3.00 g of 1 -(3-methoxybenzyl)indole-4- 
carbaldehyde prepared in Example 87 to give 2.33 g of 5-[1-(3-methoxybenzyl)indol-4-yl]methylene-2,4-thiazolidinedi- 
one as yellow crystals. The yield thereof was found to be 57%. 

20 IR (KBr) cm 1 : 1740. 1690, 1590, 1330 

NMR(DMSO-d 6 )5: 3.69 (3H,s), 5.45 (2H,s), 6.6-6.9(4H,m) 7.1 -7.4 (3H,m), 7.5- 7.8 (2H,m), 8.14, (1H,s), 12.59 
(1H,bs) 

Example 89: Synthesis of 5-[1 -(3-methoxybenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 

25 



The same procedures used in Example 6 were repeated except for using 2.00 g of 5-[1-(3-methoxybenzyl)indol-4- 
yl]methy1ene-2,4-thiazolidinedione prepared in Example 88 to give 1.75 g of 5-[1 -(3-methoxybenzyl)indol-4-yl]m ethyl - 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 87%. 

45 IR (KBr) cm' 1 : 1750. 169.0. 1670, 750 

NMR (DMSO-d 6 ) 5 : 3.2-3.4 (1 H.m), 3.6-3;8, 3.68(total 4H.m,s). 4.9 -5.1 (1H,m), 5.38 (2H,s), 6. 58 (1H,d,J=2.9Hz), 
6.7 -6.9(3H,m), 6.88 (1H, d,J=7.3Hz), 7.0-7.1 (1H,m), 7.1-7.3 (1H, m), 7.36(1 H,d.J=7.3Hz), 
7.51(1H,d.J=2.9Hz) 
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Example 90: Synthesis of 1-(3,4-dimethoxybenzyl)indole-4-carbaldehyde 
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CHO 



The same procedures used in Example 1 were repeated except for using 4.08 g of 3,4-dimethoxybenzvl meth- 

*o 22 T f °' b6nZ/l br ° mide US6d " Exa ^' e 1 to ^ 203 9 °« 1 "(3.4 dimethox^ST-i - 
20 baldehyde as colorless crystals. The yield thereof was found to be 50%. y;uo. e *car 

NMR (CDCI3) 6 : 3.77 (3H.s), 3.84 (3H,s). 5.32 8(2H,s), 6.5- 6.8 (3H, m), 7.2-7.4 (3H.m). 7.5-7.7 (2H, m), 10.25 
(1H,S) 

25 Example 91 : Synthesis of 5-[1-(3,4.dimethox y ben2 y l)indol-4-yl]methylene-2,4-thiazolidinedione 



30 



35 




40 



a ^^I Pr0CedU I! S *T in f XamplS 2 Were repeated for usin ° 2 00 9 of l-p^imethoxybenzyOindole- 

I2£li?2 P ,' n l XamP ' e 90 10 QiVe 1 98 9 ° f 5 " [1 -( 3 -^ im ethoxyben 2y i)indo,-4-y.]methy.ene.2.4i azolid- 
inedione as yellow crystals. The yield thereof was found to be 74%. 

45 IR (KBr) cm' 1 : 1740.1700,1520.1290 1260 

NMR (DMSO.d 6 ) 6 : 3.69 (3 Hs), ^3 70 (3H.s), 5.38 (2H.s), 6.6 -7.0 (4H.m). 7.1-7.4 (2H,m). 7.6- 7.8 (2H, m ). 8.13 

IIH.S), 12.57 (1H, OS) 
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Example 92: Synthesis of 5-[1-(3,4<limethoxybenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 



10 




15 

The same procedures used in Example 6 were repeated except for using 1.50 g of 5-[1-(3,4-dimethoxyben- 
zyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 91 to give 1.49 g of 5-[1-(3,4-dimethoxyben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 99%. 

20 IR (KBr) cm" 1 : 1750,' 1700, 1520, 1260, 1240, 750 

NMR (DMSO-d 6 ) 5 : 3.2-3.4 (1H,m), 3.6-3.8, 3.68(total 7H, m,s), 4.8 -5.0 (1H,m), 5.31 (2H,s), 6.5 - 7.1(6H,m), 
7.3-7.6 (2H,m) 



Example 93: Synthesis of 1-(3,5-dimethoxybenzyl)indole-4-carbaldehyde 
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The same procedures used in Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 3,5- 
dimethoxybenzyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 1.29 g of 1-(3,5-dimeth- 
. 40 oxybenzyl)indole-4-carbaldehyde as a pale brown amorphous substance. The yield thereof was found to be 86%. 

NMR (CDCI 3 ) 5 : 3.70 (6H,s), 5.31 (2H,s), 6.22(2H,d,J=2.2Hz), 6.35 (1H,dd,J=2.2Hz, 2.2Hz), 7.2-7.4 (3H,m), 7.55 
(1H,d.J=8.0Hz), 7.62(1 H,d,J=7.3Hz), 10.25 (1H,s) 

45 Example 94: Synthesis of 5-[1-(3,5-dimethoxybenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 
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20 



a l^JT! procedures used in Exam P' e 2 were repeated except for using 1 .26 g of 1 -(3,5-dimethoxybenzyl)indole- 
4-carbalderiyde prepared in Example 93 to give 1 .60 g of 5-[1 -(3,5<iimethoxyben2yl)indoM-yl]methylene-2 4-thiazolid- 
inedione as yellow crystals. The yield thereof was found to be 95%. 

IR (KBr) cm -1 : 1730, 1680, 1600, 1290 

NMR(DMSO-d 6 )5:3.67 (6H,s), 5.40(2H,s), 6.3 -6.4 (3H.m), 6.79 (1H,d,J=3.0Hz), 7.1-7 3 (2H m) 7 64 
(1H,d,J=7.7H 2 ),7.69(1H,d,J=3.0H 2 ), 8.13 (1H,s), 12.59 (1H,bs) 

Example 95: Synthesis of 5-[1-(3,5-dimethoxybenzy0indoN4-yl]methyl-2,4-thiazolidinedione 
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The same procedures used in Example 6 were repeated except for using 469 mg of 5-[1 -(3.5-dimethoxyben- 
Z 5 n 2°1" y ^ me ^ e " e - 2 ; 4 - thjazo,idin edione prepared in Example 94 to give 400 mg of 5-[1-(3,5^imethoxyben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 85%. 

1750, 1700, 1600, 1160 

3.32 (1H.dd.J-1 4.2Hz, 10.3H), 3.66 (6H,s), 3.69 (1H,dd,J=1 4.2Hz. 4.0Hz), 4.98 (1Hdd 
J= 10.3Hz, 4.0Hz), 5.33 (2H,s), 6.2-6.4 (3H,m), 6.58 (1H,d,J=3.3Hz), 6.89 (1H.d. J=7.0Hz) 7 06 
(1H,dd,J=7.0 Hz, 7.0Hz), 7.36 (1H.d.J=7.0Hz), 7.50 (1H,d,J=3.3Hz), 12.04 (1H,bs) 

Example 96: Synthesis of 1 -(2,5-dimethoxybenzyl)indole-4-carbaldehyde 



IR (KBr cm" 1 : 
NMR (DMSO-d 6 ) 6 
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The same procedures used m Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 2 5- 
d.methoxybenzyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 940 mg of 1-(2 5<iimeih- 
oxybenzyl)indole-4-carbaldehyde as pale yellow crystals. The yield thereof was found to be 64% 



55 NMR (CDCI 3 ) 5 : 



3.60 (3H,s), 3.82 (3H,s). 5.34 (2H,s), 6.32 (1H,d,J=2.9Hz). 6.75 (1H,dd.J=9.2Hz, 2.9Hz) 6 77 
(1H,d,J=9.2Hz), 7.2-7.4 (3H,m), 7.5- 7.7 (2H,m), 10.25 (1H.s) 



50 
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Example 97: Synthesis of 5-[1-(2,5Hjimethoxybenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



10 




MeO 



15 



20 



25 



30 



35 



The same procedures used in Example 2 were repeated except for using 906 mg of 1 -(2,5-dimethoxybenzyl)indoIe- 
4-carbaldehyde prepared in Example 96 to give 1 .12 g of 5-[1-(2,5-dimethoxybenzyl)indol-4-yl]methylene-2,4-thiazolid- 
inedione as yellow crystals. The yield thereof was found to be 93%. 

IR (KBr) cm" 1 : 1740, 1680, 1500. 1290 

NMR (DMSO-d 5 ) 5 : 3.59 (3H,s), 3.79 (3H,s), 5.38 (2H,s), 6.43 (1 H,d,J=3.0Hz), 6.7 - 6.9 (2H,m), 6.96(1 H,d.J=8.7Hz), 
7.1 -7.3 (2H,m), 7.61 (1H, d.J=3.0Hz), 7.64 (1 H,d,J=7.0Hz), 8.13 (1H, s), 12.54 (1H,bs) 

Example 98: Synthesis of 5-[1-(2,5-dimethoxybenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 




MeO 



The same procedures used in Example 6 were repeated except for using 1.09 g of 5-[1-(2,5-dimethoxyben- 
zyl)indol-4ryl]methylene-2.4-thiazolidinedione prepared in Example 97 to give 1.00 g of 5-[1-(2,5-dimethoxyben- 
40 zyl)indol-4-yl]methyl-2,4-thiazo(idinedione as pale yellow crystals. The yield thereof was found to be 91%. 

IR (KBr) cm" 1 : 1750, 1700, 1490, 1230 

NMR(DMSO-d 6 )6: 3.32 (1H,dd,J=14.3Hz, 10.3Hz), 3.57(3H,s), 3.69 (1H,dd,J= 14.3Hz, 4.4Hz), 3.80 (3H,s), 4.99 
(1H,dd,J=1 0.3Hz, 4.4Hz), 5.31 (2H,s), 6.35 (1H,dd.J=3.0Hz,), 6.56(1 H,d,J=3.0Hz), 6.79 
45 (1H,dd,J=8.7Hz,3.0Hz), 6.8-7. 1(3H,m), 7.35 (1H,d,J=8.0Hz,), 7.43 (1H,d.J=3.0Hz), 12.06 

(1H,bs) 



50 



55 
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Example 99: Synthesis of 1-(3-cyanobenzyl)indole-4-carbaldehyde 



10 



CHO 




» i Ju 6 same «* oc « lures used in Example 1 were repeated except for using 2.98 g of 3-cyanobenzyl bromide instead 
» of thebenzyl brom.de used in Example 1 to give 1.89 g of l-p-cyanobenzyOindole^-carbaldehyde as colorless crys- 
tals. The yield thereof was found to be 53%. 

NMR (CDCy 6 : 5.44 (2H,s), 7.2~7.7(9H.m), 10.26 (1 H.s) 

25 Example 100: Synthesis of 5-(l -(3-cyanobenzyl)indol-4-yl]methylene-2.4-tWazolidinedione 



30 



35 




* n k M T K 6 w Same proc f dures used in Exam P |e 2 were ^Peated except for using 1 .50 g of 1 -(3-cyanobenzyl)indole-4-car- 
40 bakfehyde prepared in Example 99 to give 1.39 g of 5-[1-(3-cyanobenzyl)indol-4-yl]methylene-2.4-thiazolidinedione as 
yellow crystals. The yield thereof was found to be 67%. ■ 

IR (KBr) cm' 1 : 1740,1700.1320.1290 

NMR (DMSO-d 6 ) 5 : 5.56 (2H.s). 6.84 (1 H,d.J=2.9Hz), 7.1- 7.4 (2H,m). 7.4-7.6 (2H,m). 7.6-7.8 (4H, m). 8.14 (1H s) 
45 12.60 (1H,bs) ' 

Example 101 : Synthesis of 5-[1 -(3-cyanobenzyl) indol-4-yl]methyl -2, 4-th iazolidinedione 



O 



55 
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The same procedures used in Example 6 were repeated except for using 1.00 g of 5-[1-(3-cyanobenzy!)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 100 to give 0.96 g of 5-[1-(3-cyanobenzyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 96%. 

5 

IR (KBr) cm" 1 : 1750, 1690, 1670, 750 

NMR(DMSO-d 6 )5: 3.34 (1H,dd,J=10.6Hz,14.0Hz), 3.71 (1H.dd, J=14.0Hz, 4.0Hz), 4.98 (1H,dd,J=4.0Hz, 10.6Hz), 
5.49(2H,s), 6.62(1 H,dd,J=2.9Hz), 6.90 (1H,d,J=7.0Hz), 7.07 (1H,dd,J=7.3Hz, 7.7Hz), 7.39 
(1H,d,J=8.1Hz), 7.4-7.6 (3H, m), 7.7-7.8 (2H,m) 

w 

Example 102: Synthesis of 1 -(4-cyanobenzyl)indole-4-carbaldehyde 



20 




The same procedures used in Example 1 were repeated except for using 3.24 g of 4-cyanobenzyl bromide instead 
of the benzyl bromide used in Example 1 to give 2.67 g of 1-(4-cyanobenzyl)indole-4-carbaldehyde as yellow crystals. 
30 The yield thereof was found to be 74%. NMR (CDCI 3 ) 5 : 5.47 (2H,s), 7.0-7.8(9H,m), 10.26 (1 H,s) 

Example 103: Synthesis of 5-[1-(4-cyanobenzyl)indol-4-yl]methylene-2,4 : thiazolidinedione 



35 



o 



40 




45 

The same procedures used in Example 2 were repeated except for using 2.50 g of 1 -(4-cyanobenzyl)indole-4-car- 
baldehyde prepared in Example 102 to give 1.88 g of 5-[1 - (4-cyanobenzyl) indol-4-yl]m ethyl ene-2, 4-thiazolidinedione 
as yellow crystals. The yield thereof was found to be 55%. 

so IR (KBr) cm" 1 : . 1740,1680.1320,1280 

NMR(DMSO-d 6 )5 : 5.62 (2H,s), 6.84 (1H,d, J=3.3Hz), 7.2- 7.4 (4H,m), 7.60 (1H,d.J=7.7Hz), 7.7-7.9 (3H,m), 8.14 
(1H,s). 12.60 (1H,bs) 



55 
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Example 104: Synthesis of 5-[1-(4-cyanobenzyl)indo!-4-yl]methyl-2,4-thia2olidinedione 




15 

The same procedures used in Example 6 were repeated except for using 1.50 g of 5-[1-(4-cyanobenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 103 to give 1.41 g of 5-[1-(4-cyanobenzyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 93%. 

20 IR (KBr) cm" 1 : 1750, 1700, 1330, 1300, 750 

NMR (DMSOd 6 ) 6 : 3.31 (1 H,dd,J=10.3Hz,14.2Hz), 3.70 (1H,dd, J=14.2Hz, 4.0Hz), 4.98 (1H, dd, J=4.0Hz, 10.3Hz), 
5.54 (2H,s), 6.62(1 H.d.J^.SHz), 6.90 (1H,d,J=7.0Hz), 7.06 (1H,dd,J=7.7Hz,' 7.7Hz)' 
7.2~7.4(3H,m), 7.54(1 H,d,J=2.9Hz), 7.7-7.9 (2H,m), 12.08 (1H,bs) 

25 Example 105: Synthesis of 1-(4-chlorobenzyl)indole-4-carbaldehyde 




The same procedures used in Example 1 were repeated except for using 2.97 g of 4-chlorobenzyl bromide and 
2.00 g of indole-4-carbaldehyde as a starting material to give 3.70 g of 1 -(4-chlorobenzyl)indole-4-carbaldehyde as yel- 
low crystals. The yield thereof was found to be 1 00%. 

NMR(CDCI 3 )6: 5.35 (2H,s), 6.99 (2H,d,J=8.3Hz), 7.2- 7.4(5H,m), 7.49 (1H,d,J=8.1Hz), 7.6~7.7(1Hm) 10 25 
(1H,s), 



50 
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Example 106: Synthesis of 5-[1-(4-chloroben2yl)indol-4-yl]methylene-2,4-thiazolidinedione 



C 2 



TO 





NH 



The same procedures used in Example 2 were repeated except for using 3.60 g of 1-(4-chlorobenzyl)indole-4-car- 
baldehyde prepared in Example 105 to give 4.31 g of 5-[1-(4-chlorobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 
as yellow crystals. The yield thereof was found to be 88%. 

20 

IR (KBr) cm* 1 : 1740. 1690. 1290, 750, 620 

NMR(DMSO-d 6 )5: 5.49 (2H.s), 6.8-6.9 (1H,m), 7.1-7.3 (3H,m), 7.3 - 7.4 (2H,m), 7.62 (1H,d,J=7.7Hz), 
7.7-7.8(1 H,m), 8.13(1H,s), 12.59(1 H.bs) 

25 Example 1 07: Synthesis of 5-[1 -(4-chlorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 



30 



35 




40 



The same procedures used in Example 6 were repeated except for using 4.20 g of 5-[1-{4-chlorobenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in. Example 106 to give 3.88 g of 5-[1-(4-chlorobenzyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 92%. 



50 



IR (KBr) cm 



1750. 1680. 1490, 1300, 750 



NMR(DMSO-d 6 )5: 3.31 (1H.dd.J=14.3Hz, 10.3Hz). 3.70 (1H,dd, J=14.3Hz,4.0Hz), 4.98 (1 H,dd,J=10.3Hz, 4.0Hz), 
5.42 (2H.S), 6.59 (1 H,d,J=2.9Hz). 6.89 (1H,d.J=7.0Hz). 7.0 -7.1 (1H,m), 7.20 (2H,d,J=8.4Hz), 
7.3-7.4 (1H.m). 7.37 (2H.d,J=8.4Hz), 7.52 (1H,d.J=2.9Hz), 12.06 (1H,bs) 
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Example 108: Synthesis of 5-[1-(4-benzyloxybenzyl)indol-4-yl]methylene-2 r 4-thiazolidinedione 



BnO 



10 _ 




15 



20 



25 



30 



To 30 ml of dimethylformamide, there were added 2.00 g of indole-4-carbaldehyde, 8.06 g of 4-benzyloxybenzyl 
methanesulfonate and 9.52 g of potassium carbonate, followed by heating to 52°C with stirring for 3 days. The reaction 
solution was poured into 300 ml of a 10% aqueous ammonium chloride solution, followed by extraction with ethyl ace- 
tate (1 50 mix 2). The resulting organic phase was washed with a saturated common salt solution, then dried over anhy- 
drous sodium sulfate and the solvent was removed through evaporation under reduced pressure. The resulting crude 
product was purified by silica gel chromatography (hexane.ethyl acetate = 5:1) to give 5.82 g of pale yellow crystals 
The crystals were dissolved in 80 ml of ethyl alcohol, followed by addition of 289 mg of piperidine and 4 10 g of 2 4- 
thiazolidinedione and heating of the mixture under reflux over 16 hours. The reaction system was ice-cooled then 160 
ml of diethyl ether was added thereto, followed by stirring the system at that temperature for one hour, recovery of pre- 
cipitated yellow crystals through filtration and washing with diethyl ether to give 3.74 g of 5-[1 -(4-benzyloxybenzyl)indol- 
4-yl]methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 62%. 

IR (KBr) cm" 1 : 1740, 1690, 1510. 1330, 1290 

NMR(DMSO-d 6 ) : 5.04 (2H,s), 5.39 (2H,s), 6.77 (1H,d,J=3.3Hz), 6.94 (2H,d,J=8.8Hz), 7.1-7.4 (9H m) 76-77 
(2H,m), 8.13 (1H,s), 12.58 (1H,bs) 

Example 109: Synthesis of 5-[1-(4-benzyloxybenzyl)indol-4-yl]methyl-2,4-thjazolidinedione 



35 



40 




45 



The same procedures used in Example 6 were repeated except for using 3.70 g of 5-[1-(4-benzyloxybenzyl)indol- 
4-yl]methylene-2,4-th.azolidinedione prepared in Example 108 to give 3.30 g of 5-[1-(4-benzyloxybenzyl)indol-4- 
50 yl]methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 89%. 

IR (KBr) cm' 1 : 1750, 1690, 1510, 1240. 750 

NMR(DMSO-d 6 ) 5 : 3.30 (1H,dd,J=14.1Hz, 10.6Hz). 3.69 (1H.dd, J=14.1Hz, 4.0Hz), 4.98 (1H,dd.J=10 6Hz 4 0Hz) 
5.04 (2H,s), 5.32 (2H,s). 6.55 (1H.d,J=2.9Hz). 6.8-74 (12H,m). 7.49 (1H,d,J=2.9Hz), 12.06 
55 (1H,bs) 
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Example 110: Synthesis of 1-piperonylindole-4-carbaldehyde 



5 



10 




CHO 



The same procedures used in Example 7 were repeated except for using 6.34 g of piperonyl methanesulfonate 
20 instead of the methyl 4-bromomethyIbenzoate used in Example 7 to give 2.85 g of 1 -piperonyIindole-4-carbaldehyde as 
a yellow oily substance. The yield thereof was found to be 74%. 

NMR (CDCl 3 ) 6 : 5.24 (2H,s), 5.89 (2H,s), 6.5-6.8 (4H,m), 7.2 ~7.4(3H,m), 7.5-7.7 (2H,m), 10.23 (1H,s), 
25 Example 111: Synthesis of 5-(1-piperonylindol-4-yl)-methylene-2,4-thiazolidinedione 



30 



35 



< 0 -O3 




The same procedures used in Example 2 were repeated except for using 2.80 g of 1 -piperonylindole-4-carbalde- 
hyde prepared in Example 1 10 to give 1.76 g of 5-(1 -piperonylindol-4-yl)methylene-2 p 4-thiazolidinedione as yellow crys- 
40 tals. The yield thereof was found to be 46%. 

IR (KBr) cm' 1 : 1740, 1700, 1600, 1500, 1320, 1280, 1250, 740 

NMR(DMSO-d 6 )5 : 5.36 (2H,s), 5.96 (2H,s). 6.6-6.9 (4H,m), 7.1 ~7.4(2H,m), 7.6-7.8 (2H,m), 8.13 (1H, s), 12.59 
(1H,bs) 

45 

Example 112: Synthesis of 5-(1-piperonylindo!-4-yl)methyl-2,4-thiazolidinedione 



50 



55 



Xx 





0 


(X 










0 



The same procedures used in Example 6 were repeated except for using 1 .50 g of 5-(1 -piperonylindol-4-yi)methyl- 
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ene-2,4-thiazolidinedione prepared in Example 1 1 1 to give 1.38 g of 5-(1-piperonylindo(-4-yl)methyl-2 ( 4-thiazolidinedi- 
one as colorless crystals. The yield thereof was found to be 92%. 



IR (KBr) cm* 



1750, 1680, 1500, 1440, 1250, 1040, 750 



5 NMR (DMSO-dg) 6 : 3.1-3.4 (1H,m). 3.5 -3.8(1H,m), 4.8-5.0 (1H,m), 5.30 (2H,s), 5.98 (2H,s), 6.5-7.2 (6H m) 
7.3-7.6 (2H,m) 

Example 113: Synthesis of 1-(3-methylbenzyl)indole-4-carbaldehyde 

10 



15 




CH0 



25 



The same procedures used in Example 7 were repeated except for using 3.82 g of 3-methylbenzyl bromide instead 
of the methyl 4-bromomethylbenzoate used in Example 7 to give 2.02 g of 1 -(3-methylbenzyl)indole-4-carbaWehyde as 
30 a brown oily substance. The yield thereof was found to be 59%. 

NMR (CDCI 3 ) 5 : 2.29 (3H t s), 5.34 (2H,s), 6.8-7.0 (2H,m), 7.0 -7.4 (5H,m), 7.5-7.7 (2H,m), 10.26 (1 H,s) 

Example 1 14: Synthesis of 5-[1 -(3-methylbenzyl)indol-4-yl]methylene-2,4'thiazolidinedione 

35 



40 



45 



50 




The same procedures used in Example 2 were repeated except for using 2.00 g of 1 -(3-methylbenzyl)indole-4-car- 
baldehyde prepared in Example 113 to give 1.55 g of 5-[1-(3-methylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 
55 as yellow crystals. The yield thereof was found to be 55%. 



IR(KBr) cm" 



,-1 - 



1740, 1690, 1580, 1330, 1290 



NMR (DMSO-d 6 ) 5 : 2.24 (3H,s), 5.44 (2H,s), 6.79 (1 H,d,J= 2.9Hz), 6.9-7.4 (6H,m), 7.5-7.8 (2H,m), 8.14(1 H,s), 12 58 
(1H,bs) 



58 
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Example 115: Synthesis of 5-[1-(3-methylbenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 



5 



0 



10 




NH 



0 



15 



Me 



20 

The same procedures used in Example 6 were repeated except for using 1.50 g of 5-[1-(3-methylbenzyi)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 114 to give 1.46 g of 5-[1-(3-methylbenzyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 97%. 

25 IR (KBr) cm' 1 : 1750, 1670. 1330, 1300, 750 

NMR(DMSO-d 6 ) 5: 3.2-3.4 (1H,m), 3.6 -3.8(1H,m), 4.9-5.1 (1H,m). 5.36 (2H,s), 6.57 (1H,d,J=2.9Hz). 6.88 
(1H,d.J=7.0Hz), 70-7.3 (5H,m), 7.36 (1H,d.J=8.1Hz). 7.50 (1H,d,J=2.9Hz) 3* 

Example 116: Synthesis of 1-(2-phenylbenzyl)indole-4-carbaldehyde 

30 



The same procedures used in Example 7 were repeated except for using 5. 1 0 g of 2-phenylbenzyl bromide instead 
of the methyl 4-bromomethylbenzoate used in Example 7 to give 3.17 g of 1-(2-phenylbenzy1)indole-4-camaldehyde as 
so colorless crystals. The yield thereof was found to be 74%. 

NMR (CDCI 3 ) 6 : 5.30 (2H,s), 6.89 (1H,d,J=7.3Hz), 7.1~7.5(12H, m), 7.58 (1H,d,J=7.3Hz) ; 10.23 (1H,s) 
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Example 117: Synthesis of 5-[1-(2-phenylben 2 yl)indol-4-yl]melhylene-2,4-thiazolidinedione 



w 




15 



25 



h JH e f am<i pr °i edures used in Exam P |e 2 were repeated except for using 3.00 g of 1-(2-phenylben 2 yl)indole-4.car- 



£0 IR (KBr) cm" 



1730, 1680, 1330, 1290,750 



NMR (DMSOkJ 6 ) 5 : 5.43 (2H,s), 6.7-6.8 (1H,m), 7.1-7.6 (13H,m), 8.1 1 (1H,s), 12.60 (1H,bs) 
Example 118: Synthesis of 5-[1-(2-phenylbenzyl)indo(-4-yl]methyl-2,4-thiazo!idinedione 



30 



35 







0 








o 












o 







40 



45 



The same procedures used in Example 6 were repeated except for using 3.00 g of 5-ri-(2-phenylben Zv nindol-4- 
f^^^azMinetione prepared in Example 117 to give 1.51 g of S^e^^^S^- 
2,4-th l a2oW,ned,one as a colorless amorphous substance. The yieW thereof was found to be 50% ^ 

IR (KBr) cm" 1 : 1750, 1690. 1440, 1340, 1320, 1300 750 700 

NMR (DMSO-d 6 ) 6 : 3.6 ~3.8(1H,m). ^S.O '(1H.m), 5.38 (2H,s), 6.5-6.6 (1H.m), 6.8 - 7.0 (4H,m). 



50 
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Example 119: Synthesis ol 1-phenethylindole-4-carbaldehyde 



5 



10 




CHO 



The same.procedures used in Example 4 were repeated except for using 5.10 g of 2-phenethyl bromide instead of 
so the 4-picolyl chloride hydrochloride used in Example 4 to give 1.94 g of 1>phenethylindole-4-carbaldehyde as a yellow 
oily substance. The yield thereof was found to be 56%. 

NMR (CDCI 3 ) 5 : 3.09 (2H,t,J=7.0Hz), 4.39 (2H,t,J=7.0Hz), 6.9 - 7.1 (3H,m), 7.2 -7.4 (5H,m), 7.5 -7.7 (2H,m), 10.22 
(1H.S) 

25 

Example 120: Synthesis of 5-(1-phenethylindol-4-yl)methylene-2,4-thia2olidinedione 



35 




The same procedures used in Example 2 were repeated except for using 1.90 g of 1 -phenethylindole-4-carbalde- 
hyde prepared in Example 119 to give 2.05 g of 5-(1-phenethylindol-4-yl)methylene-2,4-thia2olidinedione as yellow 
crystals. The yield thereof was found to be 77%. 

IR (KBr) cm' 1 : 1740, 1690. 1590. 1330, 1290 

NMR(DMSO-d 6 )5 : 3.08 (2H.t.J=7.0Hz), 4.49 (2H,t.J=7.0Hz), 6.70 (1H,d,J=3.0Hz). 7.0-7.4 (7H.m). 7.48 
(1H,d,J=3.0Hz), 7.6-7.8(1 H.m). 8.11(1 H.s). 12.60 (1H,bs) 
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Example 121 : Synthesis of 5-(1 -phenethylindol-4-yl)methyl-2,4-thiazolidinedione 




15 



20 



30 



35 



40 



. ^/fu™ P , r0Cedures used in Exam P ,e 3 ™e repeated except for using 2.00 g of 5-(1 ^henethylindol-4- y nmeth- 

d 0^^ ,n6dl0 H e 10 EXamP!e t0 9iVe 1 ^ 9 ° f 

dione as a yellow amorphous substance. The yield thereof was found to be 92%. 



IR(KBr) cm" 1 : 
NMR(CDCI 3 )5 



1750, 1700, 1560, 1300, 1220, 750 

! o.!nu U=7 ° HZ) ' 3 - 1 5(1H,dd,J=10.0Hz,14.0Hz), 3.92 (1H,dd,J=1 4.0Hz 4 4Hz) 
4.20(2H,t.J=7.0Hz),4.66 (1H,dd,J=4.4Hz, 10.0Hz), 6.47(1 H,d,J=3.0Hz), 6.8~7.4(9H,m) ' 



25 Example 122: Synthesis of 1"(4-fluorophenethyl)indole-4-carbaldehyde 




CH0 



45 



50 



The same procedures used in Example 7 were repeated except for using 6.02 g of 4-fluorophenethyl methanesul- 
fonate instead of the methyl 4-bromomethylben Z oate used in Example 7 to give 1 .43 g of 1 ^lorcvhLelny.SndoTe- 
4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 39%. oropnenetny.j.noole 

NMR (CDCI 3 ) 5 : 3.06 (2H.t,J=6.8H 2 ). 4.37 <2H.t,J=6.8Hz), 6.8- 7.4 (7H,m). 7.4-7.7 (2H.m), 10.23 (1 H.s) 
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Example 123: Synthesis of 5-[1-(4-fluorophenethyl)indol-4-yl]methylene-2,4-thiazoiidinedione 



5 



10 




is The same procedures used in Example 2 were repeated except for using 1.40 g of 1 -(4-f luorophenethyl)indole-4- 
carbaldehyde prepared in Example 122 to give 1.05 g of 5-[1-(4-fluorophenethyl)indol-4-yl]methylener2,4-thiazolidine- 
dione as yellow crystals. The yield thereof was found to be 55%. 

IR (KBr) cm' 1 : 1740, 1680, 1600, 1510, 1330, 1300 
20 NMR(DMSO-d 6 ) 5 : 2.9-3.2 (2H,m), 4.2-4.6(2H,m), 6.6-6.8 (1H,m), 6.9-7.8 (8H,m), 8.11 (1H,s), 12.59(1 H,bs) 

Example 124: Synthesis of 5-[1-(4-fluorophenethyl)indol-4-yl]methyl-2,4-thiazolidinedione 
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The same procedures used in Example 6 were repeated except for using 1 .00 g of 5-[1 -(4-f luorophenethyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 123 to give 0.93 g of 5-[1-(4-fluorophenethyl)indol-4-yl]methyl- 
40 2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 93%. 

IR (KBr) cm" 1 : 1750, 1700, 1510, 750 

NMR (DMSO-d 6 ) 6 : 2.9-3.2 (2H,m), 3.2-3.4(1 H,m), 3.6-3.8 (1H,m), 4.2-4.5 (2H,m), 4.8-5.0 (1H,m), 6.4-6.5 
(1H,m), 6.8-7.5 (8H,m) 

45 



55 
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Example 125: Synthesis of 1-(3-phenylpropyl)indole-4-carbaldehyde 



10 



15 




CHO 



on * J*!? san ; e l pr u c | cedures used in Sample 4 were repeated except for using 5.48 g of 3-phenylpropyl bromide instead 
2 o of the 4-p.co yl cNoride hydrocNoride used in Exampie 4 to give 3.04 g of 4l>h^ 

brown crystals. The yield thereof was found to be 84%. caroaraenyae as 



25 



NMR (CDCI 3 ) 6 : ^^H.mJ^.OHz). 2.61 (2H.U-7.0Hz). 4.16 (2H.t.J=7.0Hz). 7,-7.4 (8H.m). 7.5-7.7 (2H. m). 
Example 126: Synthesis of 5-[1 -(3-phenylpropyl)indol-4-yl]methylene-2,4-thiazolidinedione 



30 



35 




40 hanlJ S H Same Pr °!! dUr f USSd in Example 2 were re P eated exce P« ^ "Sing 3.00 g of 1 -{3-phenylprop y i)indole-4-car- 

IR (KBr) cm' 1 : 1740, 1690, 1590, 1340 740 
45 NMR (DMSO-d 6 ) 5 : 2.0-2.2 (2H,m), 2.5-2.7 (2H,m), 4.26(2H,t,J=7.0Hz), 6.76 (1H,d,J=2 9Hz) 71-74 
(7H,m), 7.5-7.7 (2H,m), 8.14 (1H,s), 12.58(1H,bs) 

Example 127: Synthesis of 5-[1 -(3-phenylpropyl)indol-4-yl]methyl-2,4-thia20lidinedion 

50 
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The same procedures used in Example 6 were repeated except for using 2.00 g ol 5-[1-(3-phenylpropyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 126 to give 1.65 g of 5-[1-(3-phenylpropyl)indol-4-yl]methyl- 
2,4-thiazolidinedione'as colorless crystals. The yield thereof was found to be 82%. 

5 

IR (KBr) cm* 1 : 1750, 1690, 1330, 1300, 750 

NMR (DMSO-de) 5 : 1.9-2.2 (2H,m), 2.5-2. 7(2H,m), 3.2-3.4 (1H,m), 3.6-3.8 (1H,m), 4.1-4.3 (2H,m), 4.9-5.1 
(1H,m), 6.53 (1H.d,J=3.0Hz), 6.8- 7.0 (1H,m), 7.0-7.3 (7H,m), 7.41 (1H,d,J= 3.0Hz), 12.08 
(1H,bs) 

w 

Example 128: Synthesis ol l-(2-naphthylmethyl)indole-4-carbaldehyde 



15 



■ - 20 



25 




CH0 



30 

The same procedures used in Example 7 were repeated except for using 6.00 g of 2-(bromomethyl) naphthalene 
instead of the methyl 4-bromomethylbenzoate used in Example 7 to give 2.74 g of 1-(2-naphthy!methyl)indole-4-carbal- 
dehyde as a colorless oily substance. The yield thereof was found to be 70%. 

35 NMR (CDCI 3 ) 5 : 5.47 (2H,s), 7.1-7.8 (12H,m), 10.24 (1H,s) 

Example 129: Synthesis of 5-(1-(2-naphthylmethyl)indol-4-yi]methylene"2,4-thiazolidinedione 



O 



45 




50 

The same procedures used in Example 2 were repeated except for using 2.50 g of 1-(2-naphthylmethyl)indole-4- 
carbaldehyde prepared in Example 128 to give 2.29 g of 5-[1-(2-naphthylrhethyl)indol-4-yl]methyIene-2,4-thiazolidine- 
dione as yellow crystals. The yield thereof was found to be 68%. 

55 IR (KBr) cm' 1 : 1740. 1680. 1330, 1290, 750 

NMR (DMSO-d 6 ) 6 : 5.65 (2H,s), 6.84 (1H,d,J=2.9Hz), 7.1-8.0 (11H,m), 8.17 (1H.s), 12.60 (1H,bs) 
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Example 130: Synthesis of 5-[1-(2-naphthylmethyl)indol-47l]methyl-2,4-thiazolidinedione 



w 




The same procedures used in Example 3 were repeated except for using 2.00 g of 5-[1 -(2-naphthylmethyl)indol-4- 
15 yl]methylene-2,4-thiazolidinedione prepared in Example 129 to give 0.48 g of 5-[1 -(2-naphthylmethyl)indol-4-yl]methyl- 
2,4-thiazohdinedione as a yellow amorphous substance. The vield therpnf wac f n , ,nH t« h a oao. 



20 



IR (KBr) cm" 1 : 



t yellow amorphous substance. The yield thereof was found to be 24%. 
1750, 1700, 1440, 1330, 1160, 750 



NMR(CDCI 3 + CD 3 OD) 5:3.25 (tH.dd.J-10.0H2, 14.0Hz), 3.97 (1H,dd,J=14.0Hz,4.0Hz) 468(1Hdd 
J=4.0Hz,10.0Hz), 5.38(2H,s). 6.5- 6.7 (1 H,m), 6.9-7.9 (11 H.m) 

Example 131 : Synthesis of 1-(2-picolyl)indoie-4-carbaldehyde 



25 



30 



35 




CH0 



The same procedures used in Example 4 were repeated except for using 4.52 g of 2-picolyl chloride hydrochloride 
40 .nstead of the 4-picolyl chloride hydrochloride used in Example 4 to give 2.71 g of 1 <2-picolyl)indole-4-carbaldehyde as 
yellow crystals. The yield thereof was found to be 83%. 

NMR (CDCI3) 5 : 5.50 (2H,s), 6.6-6.7 (1H,m), 7.1-7.7 (7H.m), 8.5-8.6 (1H,m), 10.28 (1H,s) 
45 Example 1 32: Synthesis of 5-[1 -(2-picolyl)indol-4-yl]methylene-2.4-thiazolidinedione 



50 



55 




The same procedures used in Example 2 were repeated except for using 2.50 g of 1 -(2-picolyl) indole-4-carbalde- 
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hyde prepared in Example 131 to give 2.78 g of 5-[1-(2-picolyl)indol-4-yl]methylene-2,4-thia20lidinedione as yellow 
crystals. The yield thereof was found to be 78%. 

IR (KBr) cm' 1 : 1740, 1690, 1590, 1330, 1290 
5 NMR(DMSO-d 6 )6 : 5.58 (2H,s). 6.81 (1H,d,J=3.3Hz), 7.03 (1H, d,J=7.7Hz), 7.2-7.4 (3H,m), 7.5-7.8 (3H,m), 8.14 
(1 H,s), 8.52 (1 H,d,J=4.0Hz),12. 60 (1 H,bs) 

Example 133: Synthesis ol 5-(1-(2-picolyl)indol-4-yl]methyl-2,4-thiazolidinedione 



O 



15 




The same procedures used in Example 6 were repeated except for using 2.50 g of 5-[1-(2-picolyl)indol-4-yl]meth- 
ylene-2,4-thiazoiidinedione prepared in Example 132 to give 2.49 g of 5-[1-(2-picolyl)indol-4-yl]methyl-2,4-thiazolidine- 
dione as colorless crystals. The yield thereof was found to be 99%. 

25 

IR (KBr) cm -1 : 1740. 1700, 1160, 750 

NMR(DMSO-d 6 )5 : 3.33 (1H,dd.J=10.6Hz,14.0Hz), 3.70 (1H,dd,J=1 4.0Hz. 4.0Hz), 4.97(1 H.dd.J^OHz, 
10.6Hz),5.50 (2H.s). 6.59 (1H.d.J=3.3Hz). 6. 8-7.1 (3H,m). 7.2-7.4 (2H,m). 7.52 (1H. d, 
J=3.3Hz), 7.6-7.8 (1H,m), 8.53 (1H,d,J=4. 8Hz) 

30 

Example 134: Synthesis of 1-(2-thienylmethyl)indole-4-carbaldehyde 



40 




45 The same procedures used in Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 2- 
thienylmethyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 392 mg of 1-(2-thienylme< 
thyl)indole-4-carbaldehyde as pale yellow crystals. The yield thereof was found to be 33%. 

NMR (CDCI 3 ) 5 : 5.53 (2H,s), 6.8-7.0 (2H,m), 7.2-7.4 (4H,m), 7.6-7.7 (2H,m), 10.24 (1H,s) 
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Example 135: Synthesis of 5-[1-(2-thienylmethyl)indol-4-yl]methylene-2,4-thiazolidinedione 




JH 6 ! 3 ? 16 procedures used m Exam P' e 2 were seated except for using 395 mg of 1 -(2-thienylmethyl)indole-4- 
carbaldehyde prepared in Example 134 to give 379 mg of 5-[1 -(2-thienylmethyl)indol-4-yl]methylene-2.4-thiazolidinedi- 
one as yellow crystals. The yield thereof was found to be 68%. 

so 

IR (KBr) cm 1 : 1740, 1680, 1590, 1270 

NMR (DMSO<i 6 ) 6 : 5.68 (2H,s), 6.78 (1H.d,J=3.3H 2 ), 6.96 (1H. dd,J=5.1Hz.3.3Hz), 7.1- 7.4 (3H m) 741(1H dd 
J=5.1 Hz. 1.1 Hz). 7.67(1 H,d,J=3.3Hz). 8.1 2(1 H,s),1 2.58 (1H.bs) ' ' ' 

25 Example 136: Synthesis of 5-[1 -(2-thienylmethyl)indol-4-yl]methyl-2.4-thiazolidinedione 



30 



35 




40 



45 



The same procedures used in Example 6 were repeated except for using 300 mg of 5-[1-(2-thienylmethyl)indol-4- 
yl]methylene-2 1 4-th ! a2olidinedione prepared in Example 135 to give 294 mg of 5-[1-(2-thienylmethyl)indol-4-yl]methyl- 
2,4-tniazohdinedione as pale yellow crystals. The yield thereof was found to be 97%. 

IR (KBr) cm* 1 : 1750, 1680, 1440, 1330 

NMR (DMSO-d 6 ) 5 : 3.28 (1H,dd,J=14.3Hz,10.6Hz), 3.68 (1H,dd J=r|4 3Hz 
(1H,dd,J=10.6Hz,4.0Hz) l 5.60 (2H,s), 6.56 (1H,d,J=3.0Hz), 6 8- 
(1H,dd,J=5.1Hz,1.0H2), 7.4- 7.5 (2H,m), 12.08 (1H,bs) 



4.0Hz), 
7.2 (4H,m), 



4.97 
7.39 
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Example 137; Synthesis of 1-[2-(thien-2-yl)ethyl]indole-4-carbaldehyde 




15 The same procedures used in Example 1 were repeated except for using 435 mg of indole-4-carbaldehyde and 680 
mg of 2-(thien-2-yl)ethyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 299 mg of 1-[2- 
(thien-2-yl)ethyl]indole-4-carbaldehyde as an orange-colored oily substance. The yield thereof was found to be 39%. 

NMR(CDCI 3 )6: 3.31 (2H,t,J=7.0Hz), 4.42 (2H,t,J=7.0Hz) ( 6.62 (1 H,d.J=3.3Hz), 6.8-7.3 (4H,m), 7.32 (1H,d,J= 
20 7.7Hz), 7.55 (1 H,d,J=7.7Hz), 7.61(1H,d,J=7.7Hz), 10.23 (1H,s) 

Example 138: Synthesis of 5- {1-[2-(thien-2-yl)ethyl]indol-4-yl } methylene-2,4-thiazolidinedione 



25 



30 




35 

The same procedures used in Example 2 were repeated except for using 299 mg of 1 -[2-(thien-2-yl)ethyl]indole-4- 
carbaldehyde prepared in Example 137 to give 330 mg of 5- {1-[2-(thien-2-yl)ethy!]indol-4-yl } methylene-2,4-thiazoiid- 
inedione as yellow crystals. The yield thereof was found to be 79%. 

40 

IR (KBr) cm' 1 : 1730, 1680, 1590, 1330 

NMR (DMSO-de) 5 : 3.31 (2H,t,J=6.6Hz), 4.49 (2H,t,J=6.6Hz), 6.71 (1H,d,J=2.2Hz), 6.8-7.0 (2H,m), 7.1- 7.3 (3H,m), 
7.51 (1H,dd,3.0Hz,1.8Hz), 7.64 (1H,d,8.0Hz), 8.11 (1H,s), 12.58 (1H,bs) 

45 Example 139: Synthesis of 5- {1-[2-(thien-2-yl)ethyl]indol-4-yl } methyl-2,4-thiazolidinedione 



50 



55 
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10 



The same procedures used in Example 3 were repeated except for using 308 mg of 5- {1-[2-(thien-2-yl)ethyl]indol- 
4-yl } methylene-2,4-thiazolidinedione prepared in Example 138 to give 231 mg of 5- {1-[2-(thien-2-yl)elhyl]indol-4-yl } 
methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 75%. 

IR (KBr) cm' 1 : 1750, 1700; 1300, 1 170 

NMR (CDCI 3 ) 6 : 3.32 pH.U-7.3Hz), 3.35 (1H.dd.Jn13.2Hz, 11.0 Hz), 3.99 (1H,dd,J=13.2Hz,3.0Hz), 4.38 (2H t J= 
7.3Hz), 4.70 (1H,dd,J=11.0Hz,3.0Hz), 6.52 (1H,d,J=3.3Hz), 6.68 (1H,d,J=3.3Hz), 6.8-7.3 (7H,m) 

Example 140: Synthesis of 1-[(2-methylthiazol-4-yl)methyl]indole-4-carbaldehyde 



15 



20 




CHO 



25 



30 



35 



The same procedures used in Example 4 were repeated except for using 5.07 g of 4-chlorome%l-2-methyithiazole 
hydrochloride instead of the 4-picolyl chloride hydrochloride used in Example 4 to give 2.05 g of 1 -[(2-methylthiazo!-4- 
yl)methyl]indole-4-carbaldehyde as brown crystals. The yield thereof was found to be 58%. 

NMR (CDCI3) 6 : 2.67 (3H,s), 5.43 (2H,s), 6.54 (1H,s), 7.2-7.4 (3H,m), 7.5-7.7 (2H,m), 10.23 (1H,s) 

Example 141 : Synthesis of 5- {1 -[(2-methylthiazol-4-yl) methyl] indol-4-yl} methylene-2,4-thiazolidinedione 



40 



45 




The same procedures used in Example 2 were repeated except for using 2.00 g of 1-[(2-methylthiazol-4- 
yl)methyl]indole-4-carbaldehyde prepared in Example 140 to give 2.14 g of 5- {1-[(2-methylthiazol-4-yl)methyl]indol-4- 
yl} methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 77%, 

IR (KBr) cm' 1 : 1740, 1690, 1590, 1330, 1290 

NMR(DMSO-d 6 )S:2.58 (3H,s), 5.48 (2H,s), 6.76 (1H,d, J=2.9 Hz), 7.1-7.4 (3H,m), 7.63 (1Hd J=2 9Hz) 7 72 
(1H,d,J=7.7Hz), 8.13 (1H,s). 12.59 (1H,bs) 
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Example 142: Synthesis of 5- {1-[(2-methylthiazol-4-yl)methyl]indol-4-yi} methyl-2,4-thiazolidinedione 



10 




15 

The same procedures used in Example 6 were repeated except for using 2.00 g of 5- {1-[(2-methylthiazol-4- 
yl)methyl]indol-4-yl} methylene-2,4-thiazolidinedione prepared in Example 141 to give 1.78 g of 5- {1-[(2-methyithiazol- 
4-yl)methyl]indol-4-yl} methyl-2,4-thiazolidinedione as a colorless amorphous substance. The yield thereof was found 
20 to be 89%. 



IR (KBr) cm" 1 : 
NMR(DMSO-d 6 )6: 



25 



1740, 1700, 1440, 1300, 1160, 750 

2.58 (3H,s), 3.30 (1H,dd, J=10.6Hz, 14.4Hz), 3.73 (IH.dd.J^U^Hz^.OHz), 4.97 (1H,dd,J= 
4.0Hz, 10.6Hz), 5.41 (2H,s), 6.55(1 H,d,J=3.3Hz), 6.89 (1 H,d.J=7.0Hz). 7.07 (1H,dd,J=7.2 
Hz,7.7Hz), 7.28(1 H,s), 7.4 -7.6 (2H,m) 



Example 143: Synthesis of 1-[2-(4-methylthiazol-5-yl)ethyl]indole-4-carbaldehyde 



30 



35 



40 




45 

The same procedures used in Example 1 were repeated except for using 6.10 g of 5-(2-mesyloxyethyl)-4-methyl- 
thiazole instead of the benzyl bromide used in Example 1 to give 1 .45 g of 1 -[2-(4-methylthiazol-5-yl)ethyl]indole-4-car- 
baldehyde as a colorless amorphous substance. The yield thereof was found to be 39%. 

50 NMR (CDCI 3 ) 6 : 2.03 (3H,s), 3.28 (2H,t,J=7.0Hz), 4.40 (2H,t,J= 7.0Hz), 7.0- 7.7 (5H,m), 8.55 (1 H,s), 10.22(1 H,s) 



55 
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Example 144: Synthesis of 5- {1-[2-(4-methylthiazol-5-yl)ethyl]indol-4-yf} methyl en e-2, 4-th iazolidinedione 



w 




The same procedures used in Example 2 were repeated except for using 1.40 g of 1 -[2-(4-methylthiazol-5- 
yl)ethyl]indole>4-carbaldehyde prepared in Example 143 to give 1 .55 g of 5- {H2-(4-methylthiazol-5-yl) ethyl]indol-4-yl} 
methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 81%. 

IR (KBr) cm" 1 : 1740, 1700, 1320, 1290, 740, 62 620 

NMR (DMSO-d 6 ) 6 : 2.00 (3H,s), 3.28 (2H,t,J=7.0Hz), 4.46 (2H, t,J=7.0Hz), 6.72 (1 H,d,J=3.0Hz), 7.1~7.3(2H m) 7 43 
(1H,d,J=3.0Hz). 7.5-7.6(1 H,m). 8.11 (1H,s). 8.78 (1H,s), 12.57 (1H,bs) 

Example 1 45: Synthesis of 5- { 1 -[2-(4-methylthiazol-5-yl)ethyl]indol-4-yl} methyl-2.4-thiazolidinedione 



0 



35 



40 




45 



50 



55 



The same procedures used in Example 3 were repeated except for using 1.50 g of 5- {1-[2-(4-methylthiazol-5-yl) 
ethyl]mdol-4-yl} methylene-2,4-th iazolidinedione prepared in Example 144 to give 0.80 g of 5- {1-[2-(4-methylthiazol-5- 
yl) ethyQindol-4-yl} methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 
53%. 

IR (KBr) cm" 1 : 1750, 1700, 1440, 1310, 1170, 750 

NMR (DMSO<l 6 ) 6 : 1.97 (3H,s), 3.1-3.3 (2H,m), 3.6-3.8 (1H,m), 4.0-4.5 (3H,m), 4.7-4.9 (1H,m), 6.4-6 6 (1H m) 
6.7-7.4 (4H,m), 8.77 (1H, s) 



4SDOCID: <EP 0780389A 1 _!_> 



72 



EP 0 780 389 A1 

Example 146: Synthesis of 1-[(quinol-2-yl)methyl]indole-4<arbaldehyde 



5 



10 




CHO 



15 

The same procedures used in Example 4 were repeated except for using 5.90 g of 2-(chloromethyl)quinoline hydro- 
chloride instead of the 4-picolyl chloride hydrochloride used in Example 4 to give 2.08 g of 1 -[(quinol-2-yl)methyl]indole- 
4-carbaldehyde as a colorless amorphous substance. The yield thereof was found to be 53%. 

20 

NMR(CDCI 3 ) 5 : 5.66 (2H,s), 6.78 (1H.d,J=8.5Hz), 7.2-7.8 (8H,m), 7.96 (1H,d.J=8.5Hz) ( 8.10 (1H,d,J=8.6Hz), 10.25 
(1H,s) 

Example 147: Synthesis of 5- {1-[(quinol-2-yl)methyl]indol-4-yl } methyIene-2,4-thiazolidinedione 

25 



o 



30 




35 



The same procedures used in Example 2 were repeated except for using 2.00 g of 1-[(quinol-2-yl)methyl]indole-4- 
40 carbaldehyde prepared in Example 146 to give 1 .89 g of 5- {1-[(quinol-2-yl)methyl]indol-4-yl } methyl en e-2, 4-th iazolid- 
inedione as yellow crystals. The yield thereof was found to be 70%. 

IR (KBr) cm" 1 : 1740, 1680, 1600, 1510, 1330, 1290, 740 

NMR(DMSO-d 6 )6: 5.79 (2H,s). 6.87 (1H,d,J=2.9Hz), 7.09(1 H,d,J=8.4Hz), 7,1-7.4 (2H,m), 7.5- 8.1(6H,m),8.17 
45 (1H,s). 8.27 (1H,d,J=8.4Hz), 12.63 (1H,bs) 

Example 148: Synthesis of 5- {1-[(1,2,3,4-tetrahydroquinol-2-yl)methyl]indol-4-yl} methyl-2,4-thiazolidinedione 



50 



H 
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! 20 



25 
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35 



IR(KBr)cnr 1 : 1750, 1700 , 1500, 1310 1160 750 

NMR (DMSO-d 6 ) 6 : ,. 6; t 8( 2H m, ,2.1 i~2.7(1H.m). 3.30(1 H.dd,J=10.2Hz,14.0Hz). 3.5-3.8 (3H m) 4 0-4 4 (2H m) 

(3H.ni). 7.10 (1 H.dd.J=7.3Hz,J=7.7Hz), 7.3- 7.6 (2H. m) 
Example 149: Synthesis of 5-(indol-4-yl)methylene-2.4-thiazolidineclione 




as yellow crystals. The J^JSSSSKST ^ 38 9 °' meth Vlene-2.4-,hla 2 o. W inedione 
IR (KBr) cm" 1 : 1730, 1690. 1590. 1330 1280 

NMR (DMSCXW » : 6*~6, |(1Hm). 7.0-7.4(2H,m). 7.5-7.7 (2H,m), 8,6 (1H.s). 11.51 (1H.bs) 
1 LO • Rf = 0.41 (chloroform-methanol = 12:1) 

Example 150: Synthesis of 5-(indol-4-yl)methyl-2.4-thia2olidinedione 



45 




50 



55 



tals. The yield LL was fo^d To be '"S. 9 69 9 0< 5 -(' ndo, - 4 -y | )-ethy.-2.4-thiaz 0 .idinedione as colodess crys- 



IR (KBr) cm" 1 : 1 750. 1 680. 1 330. 1 1 70 750 

NMR(CDC, 3 )6: 3.23 0^10^14*** 3.75 (1H.dd.J=14.0Hz,4.0Hz) 
Hdd,J=4.0Hz.10.2Hz).6.4~6.6 (IH.m). 6.8-7.4 (4H.m). 11.15 (1H, bs) 



4.90 
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Example 151: Synthesis of 1 -methylindole-4-carbaldehyde 




75 The same procedures used in Example 1 were repeated except for using 2. 1 6 g of methyl iodide instead of the ben- 
zyl bromide used in Example 1 to give 2.15 g of 1 -methylindole-4-carbaldehyde as a brown oily substance. The yield 
thereof was found to be 98%. 

NMR (CDCI 3 ) 6 : 3.85 (3H,s), 7.2-7.4 (3H,m), 7.5-7.7 (2H,m), 10.24 (1H,s) 

20 

Example 152: Synthesis of 5-{1-methylindol-4-yl)methylene-2,4-thia2olidinedione 



30 




The same procedures used in Example 2 were repeated except for using 2.00 g of 1-methylindole-4-carbaldehyde 
prepared in Example 1 51 to give 0.72 g of 5-(1 -methylindol-4-yl)methylene-2,4-thiazolidinedione as yellow crystals. The 
yield thereof was found to be 22%. 

IR (KBr) cm" 1 : 1730, 1690, 1580, 1340, 1290 

NMR (DMSO-CI5) 5 : 3.85 (3H,s), 6.72 (1H,d,J=2.9Hz). 7.22(1 H,d,J=7.0Hz), 7.32 (1H, dd,J=7.7Hz,7.7Hz), 7.52 
(1H,d ( J=2.9Hz), 7.61 (1H,d,J=7.0Hz), 8.13 (1H,s), 12.57 (1H,bs) 



45 Example 1 53: Synthesis of 5-(1 -methylindol-4-yl)methyl-2,4-thiazolidinedione 



0 
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php ^t^r!.^ 0 !? 11 ' 65 U$6d in Examp ' e 6 Were repeated exce P* ,or usi "3 0-70 g of 5-(1- me thylindol-4-yl)methvl- 

5 IR (KBr) cm' 1 : 1 750, 1 700, 1330, 1300 750 

»R (OMSO^, 5 : £M gHj* 4H. m . „. „ -5.0 „H. ml . «^ „H. m , e.8 -,0 ,,„.„,, 

Example 154: Synthesis of 1-hexylindole-4-carbaldehyde 



10 



15 



20 
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30 
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45 
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CHO 



NM R( C0C,3) 6 : - 5 8 ~ 

Example 155: Synthesis of 5-(1-hexylindol-4-yl)methylene-2.4-thiazolidinedione 




yield thereof was found to be 83% 

55 IR (KBr) cm' 1 : 1740.V.1690. 1590, 1330. 740 
: 0.7-0.9 (3H.ni). 1.1-1.3 (61 . 
(2H,m). 7.5- 7.7 (2H,m), 8.12(1 H,s), 12.58 (1H. bs) 



* , . , /tu.^uw, IdoU, /4U 

NMR (0^6: 07-0^ (3H.m] M,~1 3 (6H, m ),1.6~1.8 ( 2 H.m). 4,-4.3 (2H.m). 6.7-6.8 (1H,m). 7.1- 7.3 
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Example 156: Synthesis of 5-(1-hexylindol-4-yl)methyl-2,4-thiazolidinedione 



. 0 



w 




The same procedures used in Example 3 were repeated except for using 2.20 g of 5-(t-hexylindql-4-yl)methylene- 
2,4-thiazo!idinedione prepared in Example 155 to give 2.05 g of 5-(1-hexylind6l-4-yl)methyl-2,4-thiazolidinedione as 
yellow crystals The yield thereof was found to be 93%. 

20 

IR (KBr) cm" 1 : 1750, 1700, 1330. 1300. 750 

NMR(CDCI 3 )5: 0.8-0.9 (3H,m), 1.2-1.4 (6H,m), 1.7-1.9 (2H,m), 3.2-3.3 (1H, m), 3.9-4.05 (1H,m), 
4.10(2H l U=7.1Hz) l 4.6-4.8 (1H,m), 6.5 - 6.6(1H,m), 6.9-7.0 (1H,m), 7.1-7.3 (3H,m) 

25 Example 1 57: Synthesis of 1 -(2-ethylbutyl)indole-4-carbaldehyde 



30- 




40 The same procedures used in Example 1 were repeated except for using 4.55 g of 1 -bromo-2-ethylbutane and 2.00 
g of indole-4-carbaldehyde as a starting material to give 1 .92 g of 1 -(2-ethylbutyl) indole-4-carbaldehyde as a yellow oily 
substance. The yield thereof was found to be 61%. 

NMR(CDCI 3 )5: 0.89 (6H,t,J=7.3Hz), 1.2-1.4 (4H,m), 1.7-1.9 (1H,m), 4.03 (2H,d,J=7.3Hz), 7.25-7.35 (3H,m), 
45 ~ 7.5-7.6 (2H,m), 10.24 (1H,s) 



50 



55 
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Example 158: Synthesis of 5-[1-(2-ethylbutyl)indol-4-yl]methylene-2,4-thiazolidinedione 



5 




Me 



15 

The same procedures used in Example 2 were repeated except for using 1 .9 g of 1-(2-ethylbutyl)indole-4-carba!d- 
ehyde prepared in Example 157 to give 2.34 g of 5-[1-(2-ethylbutyl)indol-4-y!]methylene-2,4-thiazolidinedione as yellow 
crystals. The yield thereof was found to be 86%. 

20 

IR (KBr) cm 1 : 1730, 1680, 1580, 1330, 1290, 740 

NMR (DMSO-d 6 ) 5 : 0.8-0.9 (6H.ni). 1.2-1.4 (4H,m),1.6~1.8 (1H.m). 4.0-4.1 (2H,m), 6.6-6.8 (1Hm) 71- 73 
(2H,m), 7.4- 7.6 (2H,m), 8.13(1H,s). 12.5 (1H,bs) 

25 Example 1 59: Synthesis of 5-[1 -(2-ethylbutyl)indol-4-yl]methyl-2,4-thia2olidinedione 



30 0 



35 




Me 



40 

The same procedures used in Example 3 were repeated except for using 2.3 g of 5-[1-(2-ethylbutyl)indol-4-yl]meth- 
ylene-2.4-thiazolidinedione prepared in Example 158 to give 1.61 g of 5-[1-(2-ethylbutyl)indol-4-yl]methyl-2,4-thiazolid- 
medione as yellow crystals. The yield thereof was found to be 70%. 

45 

IR (KBr) cm -1 : 1750, 1670, 1440. 1300. 1140, 750 

NMR(CDCI 3 )8: 0.90 (6H,t,J=7.3Hz), 1.2-1.4 (4H,m), 1.8-1.9 (1H,m), 3.2-3.4 (1H.m), 3.6-3 8 (1Hm) 
4.0(2H,d,J=7.3Hz), 4.7 -4.8 (1H,m). 6.55 (1H,m),6.9 -7.0 (1H,m), 7.1-7.2 {2H,m), 7.2 -7.3 (tH.mj 

50 



55 
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Example 160: Synthesis of 1-cydohexylmethylindole-4-carbaldehyde 




The same procedures used in Example 1 were repeated except for using 4.93 g of cyclohexylmethyl bromide and 
is 2.00 g of indole-4-carbaldehyde as a starting material to give 2.82 g of 1-cyclohexylm ethyl indote-4-carbaldehyde as a 
yellow oily substance. The yield thereof was found to be 85%. 

NMR (CDCI 3 ) 5 : 1.0-1.3 (5H,m), 1.5-1.7 (6H t m), 3.97 (2H,d, J=7.3Hz), 7.2-7.4 (3H,m), 7.60 (2H,d,J=7.7Hz), 10.24 
(1H,s) 



20 



Example 161: Synthesis of S-fl-cyclohexylmethylindol^-ylJmethylene^^-thiazolidinedione 



25 



30 




35 

The same procedures used in Example 2 were repeated except for using 2.80 g of 1 -cyclohexylmethyl indole-4-car- 
baldehyde prepared in Example 160 to give 2.78 g of 5-(1 -cyclohexylmethyl- indol-4-yl) m ethyl ene-2,4-thiazolidinedione 
as yellow crystals. The yield thereof was found to be 71%. 

40 IR (KBr) cm* 1 : 2930. 1720, 1700, 1660, 1290 

NMR (DMSO-d 6 ) 5 : 0.9-1.2 (5H,m), 1.4-1.8 (6H,m), 4.06(2H,d.J=7.0Hz), 6.72 (1H,d,J=2.9Hz), 7.2 ~7.3(2H,m), 7.52 
(1H,d,J=2.9Hz), 7.65 (1H,d. J=7.7Hz), 8.14(1H,s), 13.27 (1H,bs) 



Example 162: Synthesis of 5-(1-cyclohexylmethylindol-4-yl)methyl-2,4-thiazolidinedione 



45 



50 



55 
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The same procedures used in Example 3 were repeated except for using 2.70 g of 5-(1 -cyclohexylmethy!indol-4- 
yl)methylene-2,4-thiazolidinedione prepared in Example 161 to give 2.54 g of 5-(1-cyclohexylmethylindol-4-yl)methyl- 
2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 94%. 

5 IR (KBr) cm' 1 : 2930, 1750, 1680, 1320, 750 

NMR (DMSO-d 6 ) 8 : 0.9-1.3 (5H,m). 1.6-1.8 (6H,m), 3.26(1 H,dd,J=1 4.1 Hz, 11.2Hz), 3.9-4.0 (1H,m), 
. . 3.93(2H,d,J=7.3Hz) t 4.72 (1H, dd, J*1 1.2Hz,3.5Hz), 6.54(1 H,d,J=3.3Hz), 6.94 (1H,d,J=7.0Hz), 

7.0 ~7.2(2H,m), 7.28 (1H,d, J=8.4Hz), 9.15 (1H,bs) 

70 Example 163: Synthesis of 1-(4-methyl-3-penteny I) indole-4-carbaldehyde 




The same procedures used in Example 7 were repeated except for using 4.59 g of 5-bromo-2-methyl-2-pentene 
and 2.00 g of indole-4-carbaldehyde as a starting material to give 2.72 g of 1-(4-methyl-3-pentenyl)indoie-4-carbalde- 
25 hyde as a brown oily substance. The yield thereof was found to be 87%. 

NMR (CDCI 3 ) 6 : 1.39 (3H,s).1.64 (3H,s), 2.4-2.6 (2H.m), 4.14 (2H.t,J=70Hz), 5.0 -5.2 (1H,m). 7.2- 7.3 (3Hfm) 
7.5-7.6 (2H,m), 10.23 (1H,s) 

30 Example 164: Synthesis of 5-[1 -(4-methyl-3-pentenyl)indol-4-yl]methylene-2,4-thiazolidinedione 




45 

The same procedures used in Example 2 were repeated except for using 2.70 g of 1-(4-methyl-3-pentenyl)indole- 
4-carbaldehyde prepared in Example 163 to give 1.80 g of 5-[1-(4-methyl-3-pentenyl)indol-4-y0methylene-2,4-thiazoli- 
dinedione as yellow crystals. The yield thereof was found to be 46%. 

so IR (KBr) cm 1 : 1740, 1680, 1580, 1310, 1300 

NMR(DMSO-d 6 )5: 1.36 (3H,s), 1.58 (3H,s), 2.4-2.5 (2H,m), 4.21 (2H,t,J=7.0Hz), 5.0-5.2 (1H,m), 
6.72(1 H,d.J=2.9Hz), 7.2-7.3 (2H,m),7.54(1 H, d,J=2.9Hz), 7.65 (1H,d,J=8.1Hz). 8.13 (IH.s), 
12.58 (1H,bs) 

55 
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Example 165: Synthesis of 5-[1-(4-methyl-3-pentenyl)indol-4-yl]methyl-2,4-thiazolidinedi6ne 



0 



5 




15 

The same procedures used in Example 3 were repeated except for using 1 .75 g of 5-[1 -(4-methyl-3-pentenyl)indol- 
4-yl]methytene-2,4-thiazolidinedione prepared in Example 164 to give 1.37 g of 5-[1-(4-methyl-3-pentenyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 78%. 

20 IR (KBr) cm" 1 : 1750, 1690, 1680, 1300, 750 

NMR(DMSO-d 6 )5 : 1.38 (3H,s), 1.59 (3H,s). 2.4-2.5 (2H,m), 3.23 (1H,dd f J=14.3Hz, 10.3Hz), 3.6-3.7 (1H,m) ( 4.13 
(2H,t,J=7.0Hz), 4.88 (1H,dd,J=10. 3Hz, 3.7Hz), 5.0 - 5.2 (1H,m), 6.49 (1H,d,J=2.9Hz), 
6.87(1 H,d,J=7.3Hz), 7.0 - 7.1 (1H,m), 7.3-7. 4(2H,m) 

25 Example 166: Synthesis of 1-(2-butynyl)indole-4-carbaldehyde 



30 CH 2 C=CMe 

I 



35 




CHO 



40 



The same procedures used in Example 7 were repeated except for using 4.08 g of 2-butynylmethanesulfonate 
instead of the methyl 4-bromomethylbenzoate to give t.99.g of 1-(2-butynyl)indole-4-carbaldehyde as brown crystals. 
45 The yield thereof was found to be 73%. 

NMR (CDCI 3 ) 5 : 1.81 (3H,s), 4.86 (2H,s), 7.2-7.5 (3H,m), 7.5 -7.8 (2H,m), 10.23 (1H,s) 
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Example 167: Synthesis of 5-[1-(2-butynyl)indol-4-yl]methylene-2,4-thiazolidinedione 



5 



10 



MeC = CCH 2 -N. // 




NH 

{ 

0 



15 



The same procedures used in Example 2 were repeated except for using 1.50 g of 1-(2-butynyl)indole-4-carbalde- 
hyde prepared in Example 166 to give 1.26 g of 5-[1-(2-butynyl)indol-4-yl]methylene-2, 4-th iazolidined ion e as yellow 
20 crystals. The yield thereof was found to be 59%. 

IR (KBr) cm' 1 : 1740, 1690, 1590, 1330, 1290 

NMR(DMSO-d 6 )5: 1.80 (3H,s), 5.10 (2H,s), 6.76 (1H,d,J= 2.9Hz), 7.2-7.5 (2H,m), 7.5-7.8 (2H,m), 8.13 (1H,s), 
12.60 (1H,bs) 

25 

Example 168: Synthesis of 5-[1-(2-butynyl)indol-4-yl]methyl-2,4-thia2olidinedione 



The same procedures used in Example 3 were repeated except for using 1 .00 g of 5-[1-(2-butynyl)indol-4-yl]meth- 
y!ene-2,4-thiazolidinedione prepared in Example 167 to give 0.94 g of 5-[1-(2-butynyl)indol-4-yl]methyl-2,4-thiazolidin- 
45 edione as yellow crystals. The yield thereof was found to be 93%. 

IR (KBr) cm' 1 : 1750, 1680, 1330, 1300, 750 

NMR(DMSO-d 6 ) 5 : 1.79 (3H,s), 3.32 (1H,dd,J==10.0Hz,14.2Hz), 3.69 (1H,dd,J=14.2Hz,4.0Hz), 4.9-5.1, 5.00 (total 
3H,m,s), 6.54 (1H,d,J=2.9Hz), 6.92 (1H,d,J=7.3Hz), 7.12 (1H,dd l J=7.3Hz,7.7Hz), 7.3 -7.5 
so (2H,m), 12.08 (1H,bs) 
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40 
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Example 169: Synthesis of 1-[2-(pyrrolidin-1-yl)ethyl]indole-4-carbaldehyde 



5 



10 




The same procedures used in Example 1 54 were repeated except for using 5.32 g of N-(2-methanesulfonyloxye- 
thyl)pyrrolidine and 2.00 g of indole-4-carbaldehyde as a starting material to give 1.08 g of 1-[2-(pyrrolidin-1- 
20 yl)ethyl]indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 33%. 

NMR(CDCI 3 )5: 1.7-1.8 (4H,m), 2.5-2.6 (4H ( m), 2.87 (2H,t, J=7.3Hz), 4.31 (2H,t,J=7.3Hz), 7.2-7.4 (3H,m), 
7.6-7.7 (2H,m), 10.23 (1H,s) 

25 Example 170: Synthesis of 5- {1-[2-(pyrrolidin-1-yl)ethyl]indol-4-yl} methylene-2,4-thiazolidinedione 



30 



35 



40 




45 The same procedures used in Example 2 were repeated except for using 1 .00 g of 1 -[2-(pyrrolidin-1 -yl) ethyl] indole- 
4^'itTaldehyde^pfeparelllh* Example 169 to "give 899~mg~of 5- {1-[2-(pyrrolidin-1-yl) "ethyl]indol r 4-yl} methylene-2;4~-thi-" 
azolidinedione as brown crystals. The yield thereof was found to be 64%. 

IR (KBr) cm' 1 : 3450, 1700. 1620. 1570, 1290. 1210 
so NMR (DMSO-d 6 ) 5 : 1.7-1.8 (4H.m), 2.7-2.8 (4H,m), 3.07 (2H,t,J=6.2Hz). 4.42 (2H,t.J=6.2Hz), 6.72 (1H,d.J=2.6Hz), 
7.2-7.3 (2H.m). 7.5-7.6 (2H,m), 7.99 (1H,s) 



55 



83 

SOOCID: <EP 0760389A1_I_> 



EP 0 780 389 A1 

Example 171: Synthesis of 5- [1-[2-(pyrrolidin-1-yl)ethyi]indol-4-yl} methyl-2,4-thiazoiidinedione 



5 0 



10 



15 




20 The same procedures used in Example 3 were repeated except for using 890 mg of 5- {1-[2-(pyrrolidin-1- 
yl)ethyl]indol-4-yl} methylene-2,4-thiazolidinedione prepared in Example 170 to give 807 mg of 5- {1-[2-(pyrrolidin-1- 
yl)ethyl]indo1-4-yl} methyl-2,4-thiazolidinedione as brown crystals. The yield thereof was found to be 90%. 

IR (KBr) cm* 1 : 3430, 1700, 1600, 1570. 1300, 1220 
25 NMR(DMSO<J 6 ) 5: 1.6-1.7 (4H,m), 2.5-2.6 (4H,m), 2.86 (2H,t,J=6.6Hz). 3.26 (1H,dd,J=14.3Hz, 10.3Hz) 3.70- 
(1H,dd.J=14.3Hz, 4.0Hz), 4.29 (2H,t,J=6.6Hz), 4.92 . (1 H,dd,J=10.3Hz, 4.0Hz), 6.51 
(1H,d.J=2.9Hz). 6.88 (1H,d.J=7. 3Hz). 7.0-7.1 (1H,m), 7.3-7.4 (2H,m) * 

Example 172: Synthesis of 1-(a-methylbenzy!)indole-4-carbaldehyde 

30 




Me 



45 



The same procedures used in Example 4 were repeated except for using 703 mg of indole-4-carbaldehyde and 987 
mg of a-phenylethyl bromide instead of the 4-picolyl chloride hydrochloride to give 845 mg of 1 -(a-methylbenzyl)indole- 
so 4-carbaldehyde as an orange-colored oily substance. The yield thereof was found to be 70%. 

NMR (CDCI 3 ) 6 : 1.85 (3H,d,J=7.0Hz), 5.64 (1 H,q,J=7.0Hz), 7.0- 7.7 (10H,m), 10.91 (1H,s) 
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Example 173: Synthesis of 5-[1-(a-methylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



5 



10 



15 




Me 



20 The same procedures used in Example 2 were repeated except for using 845 mg of 1 -(a-methylbenzyl)indole-4- 
carbaldehyde prepared in Example 172 to give 540 mg of 5-[1 -(a-methylbenzyl)indol-4-yl]methylene-2,4-thiazolidinedi- 
one as yellow crystals. The yield thereof was found to be 46%. 

IR (KBr) cm -1 : 1730, 1680, 1320, 1280 
25 NMR (CDCI 3 ) 5 : 1.90 (3H,d,J=7.0Hz), 5.88 (1H,q,J=7.0Hz), 6.82 (1H,d,J=3.3Hz), 7.1-7.4 (7H,m). 7.58 (1H,d,J= 
7.2Hz). 7.85 (1H,d,J=3.3Hz), 8.15 (1H,s), 12.50 (1H,bs) 

Example 174: Synthesis of 5-[1-(a-methylbenzyl)indol-4-yl]methy!-2,4-thiazolidinedione 

30 



35 



40 




Me 



45 



The same procedures used in Example 3 were repeated except for using 300 mg of 5-[1 -(<x-methylbenzyl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 173 to give 186 mg of 5-[1-(a-methylbenzyl)indol-4-yl]methyl- 
so 2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 62%. 

IR (KBr) cm -1 : 1750, 1690, 1320, 1160 

NMR(CDCI 3 ) 5 : 1.82 (3H,d,J=7.0Hz). 3.20 (1H,dd,J=13.2Hz,1 1.0 Hz), 3.94 (1H,dd,J=13.2Hz,3.0Hz), 4.57 (1H,dd, 
J=11.0Hz.3.0Hz), 5.60 (1H,q,J=7.0Hz). 6.6-7.5 (10H,m) 
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Example 175: Synthesis of 1-benzhydrylindole-4-carbaldehyde 




The same procedures used in Example 1 were repeated except for using 870 mg of indole-4-carbaldehyde and 
benzhydryl chloride instead of the benzyl bromide used in Example 1 to give 1.14 g of 1 -benzhydrylindole-4-carbalde- 
hyde as an orange-colored oily substance. The yield thereof was found to be 61%. 

20 

NMR(CDCI 3 ) 5 : 6.89 (1H,s), 7.0-7.4 (13H,m), 7.50 (1H,d,J=8.0 Hz), 7.62 (1 H,dd,J=7.1Hz l 1.0Hz), 10.25 (1H,s) 
Example 176: Synthesis of 5-[1-(benzhydryl)indol-4-yl]methylene-2 l 4-thiazolidinedione 



30 



35 




The same procedures used in Example 2 were repeated except for using 1.10 g of 1 -benzhydrylindole-4-carbald- 
ehyde prepared in Example 175 to give 962 mg of 5-[1-(benzhydryl)indol-4-yl]methylene-2,4-thiazolidinedione as 
orange-colored crystals. The yield thereof was found to be 66%. 

IR(KBr) cm' 1 : 1740, 1680, 1580, 1330 

NMR(DMSO-dg) 5 : 6.81 (1H,d,J=3.3Hz), 7.1-7.5 (14H,m), 7.61 (1H,d,J=6.0Hz), 8.13 (1H,s), 12.57 (1H,bs) 
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Example 177: Synthesis of 5-[1-(benzhydryl)indol-4-yl]methyl-2,4-thiazolidinedione 



w 



75 



Ph 2 CH 




The same procedures used in Example 3 were repeated except for using 400 mg of 5-[1-(benzhydryl)indol-4- 
yl]methylene-2,4-thiazolidinedione prepared in Example 176 to give 305 mg of 5-[1-(benzhydryl)indol-4-yl]methyl-2,4- 
20 thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 76%. 



25 



IR (KBr) cm* 1 : 
NMR(CDCI 3 )6: 



1750, 1700, 1320, 1160 

3.28 (1H,dd,J=14.3Hz, 11.4Hz), 3.98 (1H,dd,J=14.3Hz,3.8H2), 4.72 (1 H,dd,J=11 .4Hz,3.8Hz), 
6.55(1 H,dJ=3.3Hz). 6.8- 7.4(15H,m), 8.4 (1H,bs) 



Example 178: Synthesis of 1-(2-cyclohexenyl)indole-4-caibaldehyde 



30 



35 



40 




The same procedures used in Example 1 were repeated except for using 2.44 g of 3-bromocyclohexene and 2.00 
45 g of indole-4-carbaldehyde as a starting material to give 556 mg of 1 -{2-cyclohexenyi)indole-4-carbaldehyde as a yel- 
low-colored oily substance. The yield thereof was found to be 1 8%. 

NMR (CDCI 3 ) 5 : 1.6-2.3 (6H,m), 5.0-5.1 (1H,m), 5.8-5.9 (1H,m), 6.1-6.2 (1H,m), 7.2-7.4 (3H,m), 7.6 - 7.7(1 H,m), 
1 0.25(1 H,s) 
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Example 179: Synthesis of 5-[1-(2-cyclohexenyl)indol-4-yl]methylene-2,4-thia2olidinedione 



15 



5 




20 The same procedures used in Example 2 were repeated except for using 540 mg of 1 -(2-cyclohexenyl)indole-4-car- 
baldehyde prepared in Example 178 to give 568 mg of 5-[1-(2-cyclohexenyl)indol-4-yl]methylene-2,4-thia20lidinedione 
as yellow crystals. The yield thereof was found to be 73%. 

IR (KBr) cm' 1 : 1740, 1690, 1590, 1330, 1300, 1270 
25 NMR (DMSO-d 6 ) 5 : 1.6-2.2 (6H,m). 5.2-5.3 (1H,m), 5.7- 5.8 (1H,m), 6.1-6.2 (1H,m), 6.74 (1H,d,J= 3.3Hz), 7.22 
(1H.dJ-7.7Hz). 7.31 (1H,tJ= 7.7Hz), 7.49 (1H.dJ-3.3Hz), 7.72 (1H,d,J= 7.7Hz), 8.12 (1H,s). 
12.54 (1H.bs) %* 

Example 180: Synthesis of 5-(1-cyclohexylindol-4-yl)methyl-2,4-thiazolidinedione 



The same procedures used in Example 6 were repeated except for using 550 mg of 5-[1-(2-cyc1ohexenyl)indol-4- 
50 yl]methylene-2,4-thiazolidinedione prepared in Example 1 79 to give 425 mg of 5-(1 -cydohexylindol-4-yl)methyl-2,4-thi- 
azolidinedione as pale yellow crystals. The yield thereof was found to be 76%. 

IR (KBr) cm' 1 : 1750. 1700. 1670. 1450, 1300. 1170, 750 

NMR (DMSO-d 6 ) 5: 1.1-2.0 (lOH.m). 3.2-3.4 (1H,m). 3.69(1 H.dd,J=1 4. 1Hz.4.0Hz). 4.2-4.4 (1H,m), 
55 4.97(1 H.ddJ=10.4Hz.4.0Hz). 6.52 (1H,d,J=2.9Hz), 6.87 (1H.dJi7.0Hz). 7.07 (1H, t.J=7.0Hz), 

7.3- 7.5(2H,m). 12.05 (1H.bs) 
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Example 181: Synthesis of 5-[1-(4-cyanophenyl)irKiol-4-yl]methylene-2 > 4-thiazolidinedione 



10 



15 




20 



25 



30 



The same procedures used in Examples 1 and 2 were repeated except for using 2.08 g of 4-chlorobenzohitrile 
instead of the benzyl bromide used therein to give 0.31 g of 5-[1-(4-cyanophenyl)indol-4-yl]methyiene-2,4-thiazolidine- 
dione as yellow crystals. The yield thereof was found to be 1 0%. 

IR (KBr) cm* 1 : 1740, 1710, 1600. 1520, 1340 

NMR (DMSO-d 6 ) 6 : 7.11 (1H,d,J=3.0Hz), 7.3-7.5 (2H,m), 7.7- 8.1 (6H,m), 8.17 (1H,s). 12.65 (1H.bs) & 
Example 182: Synthesis of 5-[1-(4-cyanophenyl)indol-4-yl]methyl-2,4-thiazolidinedione 



35 



40 



45 




50 



55 



The same procedures used in Example 6 were repeated except for using 0.30 g of 5-[1 -(4-cyanophenyl)indol-4- 
yl]methy!ene-2,4-thiazolidinedione prepared in Example 181 to give 0.26 g of 5-[1-(4-cyanophenyl)indol-4-yl]methyl- 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 86%. 

IR (KBr) cm' 1 : 1750, 1700, 1520, 1510, 750 

NMR (DMSO-d 6 ) 6 : 3.2-3.4 (1H,m), 3.6-3.8 (1H,m), 4.9- 5.1 (1H,m), 6.8-7.3 (3H,m), 7.5-8.2 (6H,m) 
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Example 183: Synthesis of 1-(4-nitrophenyl)indole-4-carbaldehyde 



10 



15 



20 




CHO 



25 



The same procedures used in Example 1 were repeated except for using 2.41 g of 4-chloronitrobenzene instead of 
the benzyl bromide used therein to give 2.15 g of 1-(4-nitrophenyl)indole-4-carbaldehyde as yellow crystals. The yield 
thereof was found to be 59%. 

NMR (CDCi 3 ) 5 : 7.4-7.9 (7H,m), 8.45 (2H,d,J=7.8Hz), 10.30 (1H,s) 

Example 184: Synthesis of 5-[1-(4-aminophenyl)indol-4-yl]methyl-2,4-thiazoiidinedione 



30 
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The same procedures used in Examples 2 and 6 were repeated except for using 2.00 g of 1-(4-nitrophenyl)indole- 
4-carbaldehyde prepared in Example 1 83 to give 1 .76 g of a residue. To this residue, there was added 5 ml of ethyl ace- 
tate, followed by stirring, addition of 5 ml of 4N hydrochloric acid (a solution in ethyl acetate) and recovery of the precip- 
itated crystals through filtration. The crystals were washed with ethyl acetate and dried under reduced pressure at room 
temperature to give 1.77 g of 5-[1-(4-aminophenyl)indol-4-yl]methyl-2.4-thiazolidinedione as pink-colored crystals. The 
yield thereof was found to be 65%. 



IR (KBr) cm' 1 : 1 700, 1 520, 1 440, 750 

NMR(DMSO-d 6 )5: 3.42 (1H,dd,J=10.3Hz,14.1 Hz), 5.04 (1H,dd, J=4.2Hz,10.3Hz), 6.84 (1H,d,J=3.3Hz), 
(1H,d,J=7.3Hz), 7.18(1H,dd,J=7.3Hz,7.8Hz), 7.4-7.6 (3H,m), 7.6-7.8 (3 H,m) 
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Example 185: Synthesis of 1-phenacylindole-4-carbaidehyde 



10 




15 

The same procedures used in Example 7 were repeated except for using 5.49 g of bromoacetophenone and 2.00 
g of indole-4-carbaldehyde as a starting material to give 494 mg of 1 -phenacylindole-4-carbaldehyde as yellow crystals. 
The yield thereof was found to be 14%. 

20 NMR (DMSO-d 6 ) 5 : 6.06 (2H,s), 7.18 (1H,d,J=2.9Hz), 7.32 (1H, t,J=7.8Hz), 7.6-7.8 (6H,m), 8.0-8.1 (2H,m), 10.23 
(1H,s) 

Example 186: Synthesis of 5-(1-phenacylindol-4-yl)methylene-2,4-thiazolidinedione 

25 



0 




40 The same procedures used in Example 2 were repeated except for using 480 mg of 1 -phenacylindole-4-carbalde- 
hyde prepared in Example 185 to give 519 mg of 5-(1-phenacylindol-4-yl)methylene-2,4«thiazolidinedione as yellow 
crystals. The yield thereof was found to be 79%. 

IR (KBr) cm" 1 : 1730. 1710. 1680. 1330. 1290 
45 NMR(DMSO-d 6 )5: 6.00 (2H.s). 6.81 (1Kd,J=2.9Hz). 7.2-7.3 (2H.m). 7.5-7.8 (5H,m), 8.0-8.1 (2H.m). 12.60 (1H,bs) 



50 
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Example 187: Synthesis of S^I-phenacynndol^-yOmethyl-Z^-thiazolidinedlone 



5 



10 




The same procedures used in Example 6 were repeated except for using 500 mg of 5-(1-phenacylindol-4-yl)meth- 
ylene-2,4-thiazolidinedione prepared in Example 186 to give 439 mg of 5-(1-phenacylindol-4-yl) methyl-2,4-thiazolidin- 
20 edione as pale yellow crystals. The yield thereof was found to be 87%. 

IR (KBr) cm" 1 : 1750, 1690, 1330, 1300. 1220 

NMR (DMSO-dg) 5 : 3.33 (1 H.dd.^U.IHz, 10.6Hz), 3.73 (1H,dd,J= 14.1Hz, 4.0Hz), 5.01 (1H,dd,J=10.6Hz, 4.0Hz), 
5.91 (2H,s). 6.59 (1 H,d,J=2.9Hz). 6.90 (1H, d,J=7.3Hz), 7.0-7.1 (1H,m), 7.28 (1H,d,J= 8.1Hz)! 
25 7.35 (1H,d,J=2.9Hz), 7.5-7.8 (3H, m), 8.0- 8.1 (2H,m), 1 2.05(1 H.bs) 

Example 188: Synthesis of 1-(4-nitrobenzyl)indole-4-carbaldehyde £* 




The same procedures used in Example 7 were repeated except for using 4.46 g of 4-nitrobenzyl bromide and 2.00 
g of indole-4-carbaldehyde as a starting material to give 2.14 g of 1 -(4-nitrobenzyl) indole-4-carbaldehyde as an 
45 orange-colored oily substance. The yield thereof was found to be 59%. 

NMR (CDCI 3 ) 5 : 5.51 (2H,s), 7.18 (2H,d,J=8.8Hz, 7.2-7.5 (4H,m), 7.65 (1H,d,J=8.1Hz), 8.13 (2H,d,J=8.8Hz), 10.25 
(1H.s) 

50 
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Example 189: Synthesis of 541-(4-nitrobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 



70 



15 



0,N. 




The same procedures used in Example 2 were repeated except for using 2.10 g of 1-(4-nitrobenzyl)indole-4-car- 
baldehyde prepared in Example 188 to give 1.55 g of 5-[1-(4-nitrobenzyl)indol-4-yl]methylene-2, 4-thiazoiidinedione as 
20 yellow crystals. The yield thereof was found to be 51%. 

IR (KBr) cm" 1 : 1740, 1690, 1670, 1520, 1350, 1280 

NMR (DMSO-d 6 ) 5 : 5.68 (2H,s), 6.85 (1 H,d,J=2.9Hz), 7.2-7.3 (2H,m), 7.39.(2H,d,J=8.8Hz) 7.60 (1H,d,J=7.7Hz). 7.75 
(1H,d,J=2.9Hz). 8.14 (1H,s), 8.18 (2H,d.J=8.8Hz). 12.60 (1H,bs) 



25 



Example 190: Synthesis of 5-[1-(4-aminobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 
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35 



40 



"■"sA 




The same procedures used in Example 6 were repeated except for using 750 mg of 5-[1-(4-nitrobenzyl)indbl-4- 
45 yl]methylene-2,4-thiazolidinedione prepared in Example 189 to give 429 mg of 5-[1 -(4-aminobenzy1)indol-4-yl] methyl - 
2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 62%. 

IR (KBr) cm' 1 : 1750, 1690, 1630. 1520, 1160, 750 

NMR (DMSO-de) 5 : 3.29 (1H,dd,J=14.3Hz, 10.6Hz), 3.69 (1H,dd,J=14.3Hz, 4.0Hz), 4.97 (1 H,dd.J=10.6Hz, 4.0Hz), 
so 5.17 (2H,s), 6.48 (2H,d,J=:8.3Hz), 6.52 (1H, d,J=2.9Hz), 6 .87 (1H,d,J=7.0Hz), 6.96 (2H, 

d.J=8.3Hz), 7.04 (1H,t,J=7.7Hz). 7.3 -7.4(2H.m) 
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Example 191: Synthesis of 1-[(1S,5S r 2i3inen-10-yl)methyl]indole-4-carba!dehyde 



10 




15 



The same procedures used in Example 1 were repeated except for using 3.54 g of (1S,5S,2-pinen-10-yl)methyl 
methanesuifonate and 2.00 g of indole-4-carbaldehyde as a starting material to give 3.20 g of 1-[(1S,5S,2-pinen-10- 
20 yl)methyl]indole-4-carbaldehyde as a pale yellow oily substance. The yield thereof was found to be 79%. 

NMR (CDCI 3 ) 5 : 0.84 (3H,s), 1.13 (1H l d,J=8.4Hz), 1.30 (3,s), 2.08 (2H,d 1 J=5.5Hz), 2.2-2.3 (2H,m), 2.3-2.6 (3H,m), 
4.19 (2H,t,J=7.7Hz), 5.2-5.3 (1H,m), 7.2-7.4 (3H,m), 7.6-77 (2H,m), 10.24 (1H. s) 

25 Example 192: Synthesis of 5- [1 -[(1 S,5S,2-pinen-1 0-yl)methyl]indoi-4-yl } methylene-2,4-thiazolidinedione 




45 The same procedures used in Example 2 were repeated except for using 3.10 g of 1 -[(1S.5S, 2-pin en- 1 0- 
yl)methyl]indole-4-carbaldehyde prepared in Example 191 to give 3.02 g of 5- {1-[(1S,5S,2-pinen-10-yl) methyl] indol- 
4-yl} methyiene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 73%. 

IR (KBr) cm" 1 : 1740, 1680, 1590. 1330. 1290. 1160. 750 
so NMR(DMSO-d 6 )5:0.76 (3H,s), 1.00 (1H,d.J=8.4Hz), 1.26 (3H. s). 2.0-2.2 (4H,m), 2.3-2.5 {3H.m). 

4.24(2H,t,J=7.3Hz). 5.2-5.3 (1H,m). 6.71 (1H. d.J=2.9Hz). 7.20 (1H,d.J=7.7Hz). 7.30 
(IH.t.J^^Hz). 7.56 (1Kd.J=2.9Hz). 763 (1H.d,J=7.7Hz). 8.12 (1H.s). 12.55 (1H.bs) 
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Example 193: Synthesis of 5- {1 -[(lS,5S,2-pinen-10-yl)methyl]indol-4-yl } methyl -2 ,4-thiazolidinedione 



10 



15 




20 

The same procedures used in Example 3 were repeated except for using 3.00 g of 5- {1-[(lS,5S,2-pinen-10- 
yl)methyl] indoI-4-yl} methylene-2,4-thiazolidinedione prepared in Example 192 to give 2.98 g of 5- {1-[(1S,5S,2-pinen- 
1 0-yl)methyl] indol-4-yl} methyl-2,4-thiazo!idinedione as a yellow amorphous substance. The yield thereof was found to 
be 99%. 

25 

IR (KBr) cm' 1 : 1750, 1700, 1440, 1330. 1300, 1160, 750 

NMR (DMSO-d 6 ) 5 : 0.77 (3H,s), 1.06 (1H,dJ=8.4Hz). 1.26 (3H,s). 2.0 -2.2 (4H,m), 2.3-2.5 (3H,m). 3.2 -3.3 (1Hm), 
3.68 (1H,ddJ=14.1Hz. 4.0Hz), 4.17 (2H,t.J=7.5Hz), 4.97 (1H.dd,J=10.3Hz, 4.0Hz). 5.2-5.3 
(1H,m) ( 6.50 (1H.dJs2.9Hz), 6.88 (1H,d.J=7.0Hz), 7.08 (1H,tJ=7.6Hz), 7.3-7.4 (2H,m), 12.04 
30 (1H.bs) 

Example 194: Synthesis of 1-(2,4-dimethoxybenzyl)indole-4-carbaJdehyde 



35 



40 



45 




so The same procedures used in Example 1 were repeated except for using 2.03 g of 2,4-dimethoxybenzyl meth- 
anesulfonate and 2.00 g of indole-4-carbaldehyde as a starting material to give 602 mg of 1 -(2,4-dimethoxyben- 
zyl) indole-4-carba!dehyde as a yellow oily substance. The yield thereof was found to be 15%. 

NMR (CDCI 3 ) 5 : 3.72 (3H.s), 3.82 (3H.s). 5.28 (2H.s). 6.3-6.5 (2H.m). 7.2-7.4 (4H.m). 7.6-7.7 (2H.m). 10.24 (1H,s) 
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Example 195: Synthesis of 5-[1 -(2,4-dimethoxybenzy!)^ 



10 



15 



MeO 




20 



The same procedures used in Example 2 were repeated except for using 550 mg of 1-(2,4-dimethoxyben2yl)indole- 
4-carbaldehyde prepared in Example 1 94 to give 1 73 mg of 5-[1 -(2,4-dimethoxybenzyl)indol-4-yl]methylene-2,4-thiazo- 
lidmedione as yellow crystals. The yield thereof was found to be 24%. 



IR (KBr) cm' 1 : 1730, 1690, 1590, 1510. 1330, 1290, 750 

NMR(DMSCW 6 )6:3.71 (3H.s), 3.82 (3H,s), 5.31 (2H,s), 6.43 (1H,dd,J=8.1Hz, 2.2Hz). 658 (1HdJ=22Hz) 
25 6.73(1H,d.J=2.9Hz), 6.93 (1H,d,J=8.4Hz), 7.2 -7.3 (2H,m), 7.56 (1H,dJ=29Hz) 765 

(1H,d,J=8.1Hz). 8.12 (1H,s). 12.56 (1H.bs) 

Example 196: Synthesis of 5-[1 -(2.4-dimethoxybenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 

30 
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The same procedures used in Example 6 were repeated except for using 160 mg of 5-[1-(2,4<iimethoxyben- 
zyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 195 to give 45.2 mg of 5-[1-(2,4<iimethoxyben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 28%. 

IR (KBr) cm" 1 : 1750, 1700, 1610, 1510, 1200, 1160, 750 

NMR(CDCI 3 )5: 3.26 (1H,dd,J=14.1Hz, 11.0Hz), 3.76 (3H,s), 3.84 (3H,s), 3.98 (1H,dd,J=14 1Hz 3 7Hz) 4 73 
(1H,dd,J=1 1.0Hz, 3.7Hz), 5.24 (2H,s), 6.36 (1H,dd,J=8.4Hz, 2.6Hz), 6.47 (1Hd J=2 2Hz) 6 55 
(1H,d,J=2.9Hz)6.77(1H,d,J=8.4Hz), 6.94(1H, d.J=7.0Hz), 7.1-7.4 (3H m) 
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Example 197: Synthesis of 1-(1S,5S,2-pinen-10-yl)indole-4-carbaldehyde 




15 The same procedures used in Example 1 were repeated except for using 4.45 g of (1S,5S,2-pinen-10-yl) bromide 
and 2.00 g of indole-4-carbaldehyde as a starting material to give 1.76 g of 1-(1S,5S,2-pinen-10-yl)indole-4-carbalde- 
hyde as a yellow oily substance. The yield thereof was found to be 46%. 

IMMR (CDCI 3 ) 5 : 0.73 (3H,s), 1.12 (1H,d,J=8.8Hz), 1.20 (3H,s), 1.9-2.0 (1H,m), 2.0-2.2 (1H,m), 2.2-2.4 (3H,m), 
20 4.6-4.7 (2H,m), 5.2-5.4 (1H,m), 7.2 -7.4 (3H,m), 7.5-7.7 (2H,m), 10.24 (1H,s) 

Example 198: Synthesis of 5-[1-(1S,5S,2-pinen-10-yl)indol-4-yl]methylene-2.4-thiazolidinedione 




40 The same procedures used in Example 2 were repeated except for using 1.75 g of 1-(lS,5S,2-pinen-10-yl)indole- 
4-carbaldehyde prepared in Example 197 to give 1 .47 g of 5-[HlS,5S,2-pinen-10-yl)indol-4-yl]methylene-2,4-thiazoli- 
dinedione as yellow crystals. The yield thereof was found to be 62%. 

IR (KBr) cm' 1 : 1740, 1680, 1590, 1330. 1290, 750 
45 NMR (DMSO-dg) 6 : 0.60 {3H ( s), 1,02 (1H,d,J=8.4Hz), 1.15 (3H, s), 1.9-2.1 (2H,m), 2.1-2.4 (3H,m), 4.76(2H,s). 

5.3-5.4 (1H,m), 6.73 (1H,d,J=2.9 Hz), 7.20 (1H,d,J=;7.7Hz), 7.29 (1H,t,J=7.7 Hz), 7.51 
(1H,d,J=2.9Hz), 7.60 (1H,d ( J=7.7 Hz), 8.13 (1H,s), 12.56 (1H,bs) 



so 
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Example 199: Synthesis of 5-[1-(1S,5S,2-pinen-10-yl)indol-47l]methyl-2,4-thiazolidinedione 




The same procedures used in Example 3 were repeated except for using 1.45 g of 5-[1-(1S,5S,2-pinen-10-yl)indol- 
4-yl]methylene-2,4-thiazolidinedione prepared in Example 198 to give 1.44 g of 5-[1-(lS,5S,2-pinen-10-yl)indol-4- 
20 yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 99%. 

IR (KBr) cm -1 : 1750, 1700, 1440. 1330, 1300, 1 160, 750 

NMR (DMS(>d 6 ) 5 : 0.61 (3H,s), 1.03 (1H,d,J=8.4Hz), 1 .15 (3H, s), 1.9-2.1 (2H,m), 2.1-2.3 (3H,m), 3.2 -3.4 (1H,m), 
3.6-3.8 (1H,m), 4.68 (2H,s). 4.98 (1H,dd,J=10.4Hz, 4.0Hz), 5.2-5.4(1 H, m).6.51 (1H,d J=3 3Hz)' 
25 6.87 (1 H,d,J=7.0Hz). 7.06 (1H,t,J=7.7Hz), 7.2 -7.4 (2H,m), 12.05 (1H,bs) 

Example 200: Synthesis of 1 -(2-benzodioxanylmethyl)indole-4-carbaldehyde '3* 




The same procedures used in Example 1 were repeated except for using 870 mg of indole-4-carbaldehyde and 2- 
benzodioxanylmethyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 699 mg of 1-(2-ben- 
zodioxanylmethyl)indole-4-carbaldehyde as a pale yellow oily substance. The yield thereof was found to be 40%. 

NMR (CDCI 3 ) 6 : 3.87 (1 H,dd,J=1 1 .3Hz,5.1 Hz), 4.20 (1 H,dd,J=1 1 .3 Hz,2.2Hz), 4.3-4.6 (3H,m), 6.88 (4H s) 7 3-75 
(3H,m), 7.65 (2H,d). 10.25 (1H,s) 
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Example 201 . Synthesis of 5-[1 -(2-benzodioxanylmethyl)indol-4-yl]methylene-2,4-thiazolidinedion 



w 




15 



20 



The same procedures used in Example 2 were repeated except for using 660 mg of 1-(2-benzodioxanyl me- 
thyl) indole-4-carbaidehyde prepared in Example 200 to give 616 mg of 5-[1-(2-benzodioxanylmethyl)indol-4-yl]methyl- 
ene-2,4-thiazolidinedione as orange-colored crystals. The yield thereof was found to be 70%. 

IR (KBr) cm' 1 : 1740, 1680, 1590, 1490 
NMR(DMSO-d 6 )S: 3.91 (1H,dd,J=11.3Hz,5.8Hz), 4.36 (1H,dd,J= 1 1.3Hz, 1.8Hz), 4.4-4.7 (3H,m), 6.7-7.0 (5H,m), 
7.2-7.4 (2H,m), 7.56 (1H,d,J=2.9 Hz), 7.72 (1H,d,J=8.1Hz), 8.14 (1H,s), 12.58(1H,bs) 

25 Example 202: Synthesis of 5-[1 -(2-benzodioxanylmethyl)indol-4-yl]methyl-2,4-thiazolidinedione 



30 
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40 




The same procedures used in Example 6 were repeated except for using 571 mg of 5-[1 -(2-benzodioxanylme- 
thyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 201 to give 494 mg of 5-[1-(2-benzodioxanylme- 
45 thyl)indol-4-yl]methyl-2,4-thiazoiidinedione as colorless crystals. The yield thereof was found to be 86%. 

IR (KBr) cm" 1 : 1750, 1680, 1450, 1270 

NMR(QMSO-d 6 )5: 3.32 (1 H,dd,J=14.2Hz,10.2Hz), 3.70 (1 H,dd.J=14.2Hz,4.0Hz), 3.90 (1H,dd,J=11.3Hz,5.8Hz), 
4.3-4.6 (4H,m), 4.99 (1H,dd,J=10.2Hz,4.0 Hz), 6.58 (1H,d,J=3.3Hz), 6.7-7.0 (5H,m), 7.11 
so (1H,dd,J=8.0Hz,8.0Hz), 7.38 (1H,d,J=3.3 Hz), 7.45 (1H,d,J=8.0Hz), 12.06 (1H,bs) 
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Example 203: Synthesis of 1-(2-methyl-2-hepten-6-yl)indole-4-carbaldehyde 




The same procedures used in Example 1 were repeated except for using 1 .02 g of indole-4-carbaldehvde and (2- 
methy .2-hep,en-6-yl) methanesutfonate instead of the benzyl bromide used in Exampte 1 to give Sq^£2- 
20 2-hepten-6-yl) 1 ndole-4-oarbaldehyde as a yellow oily substance. The yield thereof was found to be 76% 

NMR (CDCI 3 ) 8 : 1J53 (3H.s). 1.52 (3H,d,J=6.6H Z ). 1.64 (3H.s). 1.8-2.1 (4H,m). 4.54 (1H.bq). 5.02 (1H bt) 7 2-7 4 
(3H.m), 7.5-7.7 (2H,m),1 0.25 (1H.s) 1 ■ ' 

25 Example 204: Synthesis of 5-[1 -(2-methyl-2-hepten-6-yl)indol-4-yl]methylene-2,4-thia Z olidinedion e 



30 



35 



40 




45 



The same procedures used in Example 2 were repeated except for using 1.28 g of 1-(2-methyl-2-hepten-6- 

^2otdTn r 5r yde P"** 203 10 9iVS 121 9 * ^n-(2-memyr- 2 .hepteV6-y1) indo.-4^meCnt 
2.4-thiazolidinedione as yellow crystals. The yield thereof was found to be 68%. 

so Z IR (KBr) cm" 1 : 1740. 1680. 1580. 1320 

NMR(DMS0^ 5 ) 5 : 1.28^ (3H^ 1 46 (3H,d.J=6.6Hz). 1.58 (3H. s). 1.6- 2.0 (4H.m). 4.62 (IH.bq). 5.04(1H.bt). 6.78 
(1H.d.J=2.9H Z ). 7.2-7.4 (2H.m), 7.6-7.8 (2H.m). 8.14 (1H.s), 12.57 (1H bs) 
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Example 205: Synthesis of 5-[1 -(2-methyl-2-hepten-6-yl )indol-4-yl]methyi-2,4-thiazolidinedione 




20 The same procedures used in Example 3 were repeated except for using 600 mg of 5-[1 -(2-methyl-2-hepten-6- 
yl)indol-4-yl]methy1ene-2,4-thiazolidinedione prepared in Example 204 to give 492 mg of 5-[1 -(2-methyl-2-hepten-6- 
yl)indol-4-yl]methyl-2,4-thiazolidinedione as an orange-colored oily substance. The yield thereof was found to be 82%. 

IR (KBr) cm 1 : 1750. 1700, 1440, 1320 
25 NMR(CDCI 3 )6: 1.35 (3H,s), 1.49, 1.50(total 3H,d,J=6.6Hz, d, J=6.6Hz), 1.64 (3H,s). 1.7- 2.1 (4H,mj, 
3.26(1 H,d.J=13.9Hz.1 1.0Hz), 3.99 (1H.d.J=13.9Hz.3.6Hz). 4.46 (1H.bq), 4.6 -4.8 (1H,m). 5.08 
(1H,bt). 6.59 (1H,d.J=3.3Hz), 6.94 (1H,d.J=7.0Hz), 7.1 -7.3 (4H,m), 8.71 (1H,bs) -Jf*. 

Example 206: Synthesis of 1-(4S-p-mentha-1,8-dien-7-yl)indole-4-carbaldehyde 

30 



35 



40 




The same procedures used in Example 1 were repeated except for using 3.31 g of (4S-p-mentha-1,8-dien-7-yl) 
45 methanesulfonate and 2.00 g of indole-4-carbaldehyde as a starting material to give 1 .46 g of 1 -(4S-p-mentha-1 ,8-dien- 
7-yl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 38%. 



NMR (CDCI 3 ) 5 : 1.3-1.5 (1H,m), 1.26 (3H,s), 1.8-2.2 (6H,m), 4.6-4.7 (4H,m), 5.5-5.6(1 H,m), 7.2-7.4(3H, m), 7.6 
-7.7 (2H,m), 10.25 (1H, s) 



so 
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Example 207: Synthesis of 5-[1 -(4S-p-mentha-1 ,8^dien-7-yl)indol-4-yl]methylene-2,4-thiazolidinedione 



70 



15 




20 



25 



The same procedures used in Example 2 were repeated except for using 1.40 g of 1-(4S-p-mentha-1 8-dien-7- 
yl)mdole-4-carbaldehyde prepared in Example 206 to give 0.97 g of 5-[1-(4S-p-mentha-1,8-dien-7-yl)indoi-4-yl]methyl- 
ene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 51%. 



IR (KBr) cm" 1 : 
NMR (DMSO-d 6 ) 5 



1740, 1690, 1590, 1330, 1290, 750 

1.2-1.4 (1H,m), 1.66 (3H,s), 1.7-2.2 (6H,m), 4.66 (2H,s), 4.77 (2H,s), 5.5-5.6 (1Hm) 6 74 
(1H,d,J=2.9Hz),7.21 (1Hd,J=7.7Hz) ( 7.30 (1H,t.J=7.7Hz), 7.51 (1H,d,J=2.9Hz) 
7.61 (1H,d,J=77Hz), 8.13 (1H,s), 12.55 (1H,bs) 



Example 208: Synthesis of 5-[1 -(4S-p-mentha-1 .8-dien-7-yl)indol-4-yl]methyl-2,4-thiazolidinedione 



30 



35 



40 




The same procedures used in Examples were repeated except for using 950 mg of 5-[1-(4S-p-mentha-1 ,8-dien-7- 
yl)tndol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 207 to give 950 mg of 5-[1-(4S-p-mentha-1,8-dien- 
45 7-yl)indol-4-yl]methyl-2,4 : thiazolidinedione as yellow crystals. The yield thereof was found to be 100%. 

IR (KBr) cm" 1 : 1750, 1680, 1440, 1330, 1310. 1160, 750 

NMR (DMSO-d 6 ) 5 : 1.2-1.5 (1H,m), 1.66 (3H,s), 1.7-2.1 (6H,m), 3.2- 3.4 (1H,m), 3. 70(1 H,dd,J=14.1Hz, 4.0Hz) 
4.67 (4H,s). 4.98 (1H,dd.J=10.3Hz, 4.0Hz), 5.5-5.6 (1H,m), 6.53 (1H,d,J=2.9Hz) 6 88 
50 (1H,d,J=7.0Hz), 707 (1H,t,J=77Hz), 72- 7.4 (2H,m), 12.06 (1H,bs) 
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Example 209: Synthesis of 1-(lS,2S.5S-pinan-10-yl)indole-4-carbaldehyde 



CHO 




15 The same procedures used in Example 1 were repeated except for using 3.85 g of (1S,2S,5S-pinan-10-yl) meth- 
anesulfonate and 2.00 g of indole-4-carbaIdehyde as a starting material to give 3.42 g of 1-(1S,2S, 5S-pinan-10- 
yl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 88%. 

NMR (CDCI 3 ) 6 : 0.77 (3H,s), 1.14 (3H,s), 1.3-1.9 (7H,m), 2.0 - 2.2 (1H,m), 2.4- 2.6 (1H,m), 3.99 (2H,d,J=7.7Hz), 
20 7.2- 7.4 (3H,m), 7.5- 7.7 (2H,m), 1 0.25(1 H,s) 

Example 210: Synthesis of S-tl-ClS^S.SS-pinan-IO-yOindbM-yllmethylene^^-thiazolidinedione 



25 



30 



35 




40 



45 



The same procedures used in Example 2 were repeated except for using 3.40 g of 1 -(1 S,2S,5S-pinan-1 0-yl)indole- 
4-carbaldehyde prepared in Example 209 to give 2.87 g of S-II-tlS^S.SS-pinan-IO-yOindol^-ylJmethylene^^-thiazo- 
lidinedione as yellow crystals. The yield thereof was found to be 63%. 

IR (KBr) cm' 1 : 1740, 1680, 1600, 1330, 1280, 750 

NMR (DMSO-dg) 6 : 0.73 (1H,s). 1.10 (3H,s), 1.2 -1.8 (7H,m), 1.9-2.1 (1H,m), 2.3-2.5 (1H,m), 4.05 (2H,d.J=:7.3Hz), 
6.71 (1H,d,J=2.9Hz), 7.20 (1H,d ( J=7.6Hz), 7.30 (1 H,t.J=7.6Hz), 7.54 (1H,d,J=2.9Hz), 7.61 
. (1H,d,J=7.6Hz), 8.12 (1H,s), 12.56 (1H.bs) 



50 
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Example 21 1 : Synthesis of 5-[1-(1S,2S,5S-pinan-10-yl)indol-4-yl]methyl-2,4-thiazo!idinedione 




The same procedures used in Example 6 were repeated except for using 2.80 g of 5-[1-(1S 2S 5S-pinan-10- 
20 yl)mdol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 210 to give 2.62 g of 5-[1-(1S,2S 5S-pinan-10- 
yl)mdoN4-yl]methyl-2,4-thiazolidinedione as a colorless amorphous substance. The yield thereof was found to be 93% 



25 



30 



IR (KBr) cm" 1 
NMR(DMSO-d 6 ) 5 



1750, 1700, 1690, 1340, 750 

0.74 (3H,s), 1.11 (3H,s), 1.3 -1.9 (8H,m), 1.9-2.1 (1H,m). 3.2-3.4 (1H,m). 3.69 (1H 
dd,J=14.3Hz, 4.0Hz), 3.98 (2H,d,J=7.7Hz), 4. 98 (1H.dd.Ja10.3Hz, 4.0Hz). 6.49 (1H d J=2 9Hz) 
6.87 (1H.d.J=7.3Hz). 7.0 - 7.2 (1H.m), 7.33 (1H.dJ-8.1Hz), 7.34 (1H.d,J=2.9Hz), 12 05 (1H bs) 



Example 212: Synthesis of 1-[3.5-bis(trifluoromethyl)benzyl]indole-4-carbaldehyde 



35 



40 




The same procedures used in Example 1 were repeated except for using 4.80 g of [3,5-bis(trifluoromethyl)benzyll 
45 methanesulfonate and 2. 00 g of indole-4-carbaldehyde as a starting material to give 4.24 g of 1 -[3.5-bis(trif luorome- 
tnyl)benzyl]indole-4-carbaldehyde as pale yellow crystals. The yield thereof was found to be 83%. 

NMR (CDCI3) 5 : 5.51 (2H,s), 7.2-7.6 (6H,m), 7.6-7.7 (1H,m), 7.81 (1H,s). 10.27 (1H,s) 

50 
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Example 213: Synthesis of 5- {1-[3,5-bis(trifluoromethyl)benzyl]indol-4-yl} methyiene-2,4-thiazolidinedione 



5 



10 




The same procedures used in Example 2 were repeated except for using 4.20 g of 1-[3,5-bis(trifluoromethyl)ben- 
zyl]indole-4-carbaldehyde prepared in Example 212 to give 3.33 g of 5- { 1-[3,5-b is(trifluoromethyl)benzyl]indol-4-yl} 
20 methyl en e-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 63%. 



25 



IR (KBr) cm 1 : 1740, 1690, 1330, 1280, 1170, 1130 

NMR(DMSO-d 5 )6:5.71 (2H,s), 6.86 (1H.d,J=3.3Hz), 7.23 (1H. d,J=7.7Hz), 7.32 (1H.tJ-7.7Hz). 

(1H.d,J=7.7Hz), 7.83 (1H,d,J=3.3Hz), 7.93 (2H,s), 8.02 (1H,s). 8.14 (1H,s), 12.58 (1H,bs) 

Example 214: Synthesis of 5- {1 -[3.5-bis(trif luoromethyl)benzyl]indol-4-yl} methyl-2,4-thiazolidinedione 



7.73 



30 



35 



40 




45 



50 



The same procedures used in Example 6 were repeated except for using 3.30 g of 5- {1 -[3,5-bis(trif luorome- 
thyl)benzyl]indol-4-yl) methylene-2,4-thiazolidinedione prepared in Example 213 to give 3.31 g of 5- {1 -[3,5-bis(trif luor- 
omethyl)benzyl]indol-4-yl} methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 100%. 



IR (KBr) cm 1 : 
NMR (DMSO-de) 5 : 



1750. 1690. 1280, 1170. 1130. 750 

3.2-3.4 (1H.m), 3.71 (1H.dd.J=14.3Hz, 4.0Hz),5.00 (1H,dd,J=1 0.3Hz, 4.0Hz). 5.65 (2H,s). 6.66 
(1H,d,J=3.3Hz), 6.92 (1 H,d,J=7.7Hz), 7.09 (1H,U=7.7Hz). 7.46 (1H,d,J=7.7Hz), 7.69 
(1H,d,J=3.3Hz), 7 89(2H,s), 8.01 (1H, s),12.07 (1H,bs) 
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Example 215: Synthesis of 1-(3-methyl-2-butenyl)indole-4-carbaldehyde 



10 



15 




20 



25 



The same procedures used .n Example 1 were repeated except for using 725 mg of indole-4-carbaldehyde and 1- 
chloro.3-methy^.butene instead of the benzyl bromide used in Example 1 to give 554 mg of 1 -(3-methyl-2-bute- 
nyf)mdole-4-carbaldehyde as an orange-colored oily substance. The yield thereof was found to be 52%. 

NMR (CDCI 3 ) 6 : 178(6H,s) ( 5.15 {1H,d,J=17.6Hz), 5.25 (1H,d,J=10.6Hz), 6.15 (1H,dd,J=17.6Hz,10 6Hz) 7 2^74 
(2H,m), 7.50 (1H,d,J=3.3Hz), 7.59(1 H,d,J=7.3Hz) t 7.81 (1H,d,J=8.4Hz), 10.23 (1H,s) 

Example 216: Synthesis of S-fl^S-methyl^-butenyOindol^-yOmethylene^^-thiazolidinedione 



30 



35 



40 




45 



50 



a ^tft™; procedures used in ^"P 18 2 wer * repeated except for using 426 mg of 1 -(3 -methyl -2-butenyl)indol e- 
4-carbaldehyde prepared in Example 215 to give 387 mg of 5-[1-(3-meth y l-2-butenyl)indol-4.yl]methy1ene.2,4-thiazoli- 
dmedione as orange-colored crystals. The yield thereof was found to be 62%. 



IR (KBr) cm" 1 : 
NMR(DMSO-d 6 )5 



1730. 1680. 1580, 1270 

1.78 (6H.s). 5.14 (1H,d,J=17.5Hz), 5.23 (1H,d,J=10.6Hz), 6.15 (1H,dd.J=17.5Hz. 10 6Hz) 6 73 
(1H.d.J=3.3Hz). 7.1- 7.3 (2H,m), 7.5-7.7 (2H,m). 8.07 (1H,s) 
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Example 217: Synthesis of 5-[1-(3-methyl-2-butenyl)indol-4-yl]methyl-2,4-thiazolidinedione 



10 



15 




20 



25 



The same procedures used in Example 3 were repeated except for using 312 mg of 5-[1 -(3-methyl-2-butenyl)indol- 
4-yl]methylene-2 1 4-thiazolidinedione prepared in Example 216 to give 226 mg of 5-[1-(3-methyl-2-butenyl)indol-4- 
yi]methyl-2,4-thiazolidinedione as a pale yellow amorphous substance. The yield thereof was found to be 72%. 

IR (KBr) cm* 1 : 1750, 1700, 1440, 1320 

NMR(CDCI 3 )5 : 1.76 (6H,s), 3.25 (1H,dd,J=13.9Hz,1 1 4Hz), 3.99 (1H,dd,J=13.9Hz.3.7Hz). 4.73 (1H,dd,J=1 1.4Hz. 

3.7Hz), 5.17 (1H,d.J=17.6Hz), 5.23(1 H,d,J=1 0.6 Hz). 6.15 (1 H,dd,J=17.6Hz,10.6Hz), 6.55 
(1H,d.J=3.5Hz), 6.93 (1H,d,J=7.0Hz), 7.07(1 H,dd.J=8.0Hz,7.0Hz), 7.35 (1H,d.J=3.5Hz)Vv7.48 
(1H,d,J=8.0Hz)8.34(1H.bs) 



30 Example 21 8: Synthesis of (2-bromobenzyl)indole-4-carbaIdehyde 



35 



40 




CH0 



45 



50 



The same procedures used in Example 1 were repeated except for using 3.78 g of o-bromobenzy! bromide and 
2.00 g of indole-4-carbaldehyde as a starting material to give 4.18 g of (2-bromobenzyl) indole-4-carbaldehyde as pale 
yellow crystals. The yield thereof was found to be 97%. 

NMR (CDCI 3 ) 6 : 5.45 (2H,s), 6.4-6.6 (1H,m), 7.1-7.2 (2H,m), 7.2-7.4 (3H,m), 7.5-7.7 (3H,m), 10.27 (1 H,s) 
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Example 219: Synthesis of 5-[1-(2-bromobenzyl)indol-4-yl]methylene.2,4-thia2olidinedione 



10 



15 




on u J^J*™ procedures used in Exam P^ 2 were repeated except for using 4.10 g of (2-bromobenz V nindole-4-car- 
20 baldehyde prepared in Example 218 to give 4.51 g of HH**o**^ 

as yellow crystals. The yield thereof was found to be 84%. iniazonajneatone 



IR (KBr) cm 



r1 . 



1740, 1680, 1330, 1290,750 



m » B .OMSO^, . : "^^KJJ^U. 3.3H,, ,,.„ (4Hm , „ ,,^.,3 H;) . „. 
Example 220: Synthesis of 5-[1 -(2-bromobenzyl)indol.4-yl]methyl-2 1 4-thiazolidinedione ^ 

30 



35 



40 




45 



50 



55 



The same procedures used in Example 3 were repeated except for using 4.50 g of SiU2^obenzy\)Mo\^ 

2^ pr r re6 ln Examp,e 219 to give 2 - 74 « * ^4*^ 

2,4-th.azolidined«one as yellow crystals. The yield thereof was found to be 61%. 
IR (KBr) cm* 1 : 1750, 1690, 1330, 1160 750 

NMR(DMSO-d 6 ) 5: 3.2-3.4 (1H,m), 3.6-3.8 (1H,m), 4.9- 5.1 (1H,m), 5.47 (2H.s), 6.5-6.6 (1Hm) 664 
(IH^^Hz), 6.8 -7.0 (1H,m). 7.0 -7.4 (3H,m), 7.46 (1H.d,jl 2 .9Hz), 7.6-77 SkS}." iS 
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Example 221: Synthesis of 1-(a-methylbenzyl)indole-3-carbaldehyde 



10 




Me 



15 

The same procedures used in Example 1 were repeated except for using 870 mg of indole-3-carbaldehyde and a- 
phenylethyl bromide in place of the benzyl bromide used in Example 1 to give 1 .42 g of 1 -(<x-methylbenzyl)indole-3-car- 
20 baldehyde as an orange-colored oily substance. The yield thereof was found to be 95%. 

NMR (CDCI 3 ) 5 : 1.96 (3H,d.J=7.3Hz), 5.69 (1H,q,J=7.3Hz), 7.1- 7.4 (8H ( m), 7.88 (1H,s), 8.2-8.4 (l'H,m). 10.03 
(1H.s) 

25 Example 222: Synthesis of 5-[1 -(a-methylbenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 




The same procedures used in Example 2 were repeated except for using 1 .42 g of 1-(a-methylbenzyl)indole-3-car- 
45 baldehyde prepared in Example 221 to give 1.86 g of 5-[1-(a-methylbenzyl)indol-3-yi]methylene-2,4-thiazo!idinedione 
as yellow crystals. The yield thereof was found to be 85%. 

IR (KBr) cm* 1 : 1740, 1680, 1590, 1520 

NMR (DMSO-d 6 ) 6 : 1.95 (3H,d,J=7.0Hz) ( 5.99 (1H,q,J=7.0Hz), 7.1-7.4 (7H,m), 7.4-7.6 (1H,m), 7.8- 8.0(1H,m), 7.85 
so (1H,s), 8.06 (1H,s), 12.31 (1H,bs) 
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Example 223: Synthesis of 5-[1-(a-methylben 2 yl)indol-3-yl]methyl-2,4-thiazolidinedione 



10 



15 




20 2 



The same procedures used in Example 3 were repeated except for using 400 mg of 5-[1 -(a-methylbenzyl)indol-3- 
2,4-th.azol.d.ned.one as a pale yellow amorphous substance. The yield thereof was found to be 74% 



IR (KBr) cm" 1 : 1750, 1700, 1460, 1330 

NMR(CDCI 3 )6: 3.2-3.4 (1H,m), 3.6-3.8 (IH.m). 4.5-4.7 (1H.m). 5.64 (1 H, q .J=7.3Hz). 

7.0-7.4 (9H,m). 7.5-7.7 (1H.m), 8.40(1 H,bs) 

25 

Example 224: Synthesis of 1-(3.4-difluoroben2yl)indole-3-carbaldehyde 



30 



35 




CH0 



40 



45 



The same procedures used in Example 1 were repeated except for using 870 mg of indole-3-carbaldehyde and 3 4- 
drfluombenzyl bromide in place of the benzyl bromide used in Example 1 to give 1.59 g of 1 -(3 
3-carbaldehyde as pale brown crystals. The yield thereof was found to be 98%. ^^-amuorobenzyl),ndole 

NMR (CDCI3) 6 : 5.33 (2H,s). 6.8-7.4 (6H,m), 7.72 (1H,s), 8.3- 8.4 (1H,m), 10.03 (1H,s) 



50 
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Example 225: Synthesis of 5-[1-(3,4-drtluorobenzyl)indoi-3-yi]methylene-2,4-thia2olidinedione 



w 



15 




The same procedures used in Example 2 were repeated except for using 1.36 g of 1-(3 ( 4-difluoroben2yl)indole-3- 
carbaldehyde prepared in Example 224 to give 1.74 g of 5-[1-(3,4<lifluorobenzyl)indol-3-yl]methylene-2,4-thiazolidine- 
20 dione as yellow crystals. The yield thereof was found to be 94%. 



25 



IR (KBr) cm 



,•1 • 



1740. 1680, 1600, 1520 



NMR (DMS0-d 6 ) 5 : 5.58 (2H,s). 7.0- 7.5 (5H,m), 7.60 (1H,dd,J=6.9Hz,1 .8Hz), 7.93 (1 H,dd,J=8.4Hz,1 .8Hz), 
8.03 (1H,s), 8.04 (1H,s), 12.33 (1H,bs) 

Example 226: Synthesis of 5-[1 -(3.4-difluorobenzyl)indol-3-yl]methyl-2.4-thiazolidinedione 



30 



35 



40 




The same procedures used in Example 3 were repeated except for using 400 mg of 5-[1 -(3, 4-difluorobenzyl) indol- 
es 3-yl]methylene-2,4-thiazolidinedione prepared in Example 225 to give 220 mg of 5-[1-(3,4-drfluorobenzyl)indol-3- 
yl]methyl-2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 55%. 

IR (KBr) cm' 1 : 1740. 1690. 1520, 1440 

NMR(CDCI 3 )5: 3.34 (1H,dd,J=15.0Hz.9.1Hz), 3.69 (1H,dd.J=15.0 Hz,3.6Hz). 4.64 (1H,dd,J=9.1Hz,3.6Hz) l 5.24 
so " (2H,s), 6.7-7.0 (2H,m), 7.0-7.3 (5H.m), 7.5 - 7.7(1 H,m),8.52(1 H.bs) 
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Example 227: Synthesis of 1-(2-fluorobenzyl)indole-3-carbaldehyde 



10 




15 



20 



25 



The same procedures used in Example 1 were repeated except for using 870 mg of indole-3-carbaldehyde and 2- 

kTu T ^ P,a ° e ° f the b6n2yl br ° mide USed ln Exam P ,e 1 t0 9 ive 1 - 46 g off 1 -(2-f luorobenzyl)indole-3-car- 

baldehyde as yellowish brown crystals. The yield thereof was found to be 96%. 

NMR (CDCI 3 ) 8 : 5.40 (2H,s), 7.0-7.2 (3H,m), 7.2-7.5 (4H,m), 7.76 (1H,s), 8.2-8.4 (1H,m), 10.01 (1 H.s) 
Example 228: Synthesis of 5-[1 -(2-f luorobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



30 



35 




40 



. J™**™ pr0C f du : es used in Exam &* 2 were seated except for using 1 .27 g of 1 -(2-fluoroben 2 yl)indole-3-car- 
baWehyde prepared .n Example 227 to give 1 .65 g of 5-[1 -(2-f luorobenzyl)indol-3-yl]methylene-2.4-thia2olidinedione as 
yellow crystals. The yield thereof was found to be 94%. 

45 IR (KBr) cm" 1 : 1740,1680.1600,1520 

NMR(DMS0^ 6 )6: S65 2 (2H,sW.0~7.4 (6H,m), 7.57 (1H,d.J= 6.9Hz), 7.8-8.0 (1H.m), 7.92 (1H.s), 8.05 (1H.s), 
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Example 229: Synthesis of 5-[1-(2-fluorobenzyl)indol-3-yl]methyl-2,4-thiazofidinedione 



10 



15 




The same procedures used in Example 3 were repeated except for using 400 mg of 5-[1 -(2-f luorobenzyl)indol-3- 
ynmethylene-2,4-thiazolidinedione prepared in Example 228 to give 244 mg of 5-[1-(2-fluorobenzyl)indol-3-yl]methyl- 
20 2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 61 %. 



25 



IR (KBr) cm" 1 : 1740. 1700, 1460, 1340 

NMR(CDCI 3 )5 : 3.33 (1H,dd l J=15.0Hz,9.5Hz), 3.69 (1H,dd.J=15.0 Hz,4.0Hz), 4.64 (1H,dd,J=9.5Hz,4.0Hz), 5.34 
(2H,s), 6.7-6.9 (1H,m), 6.9-7.4 (7H.m), 7.63 (1H,dd,J=6.7Hz, 1.4Hz), 8.31 (1H,bs) 

Example 230: Synthesis of 1 -[2-(trifluoromethyl)benzyl]indole-3-carbaldehyde 




CF 3 

40 



The same procedures used in Example 1 were repeated except for using 870 mg of indote-3-carbaldehyde and (2- 
trif luoromethyl)benzyl methanesulfonate instead of the benzyl bromide used in Example 1 to give 1 .78 g of 1 -[2-(trifluor- 
45 omethyl)beruyl]indole-3-carbaldehyde as yellowish brown crystals. The yield thereof was found to be 97%. 

NMR(CDCI 3 )5: 5.59 (2H,s). 6.6-6.8 (1H,m), 7.1-7.5 (5H,m), 7.7- 7.9 (1H,m), 7.73 (1H,s), 8.36 
(lH,dd,J=6.2Hz,2.6Hz), 10.05 (1H,s) 

50 



55 



MSDOCID: <EP 0760389AlJ,> 



113 



EP0 780 389A1 

Example 231 : Synthesis of 5- [1 -[2-(trifluoromethyl)benzyl]indol-3-yl} methylene-2,4-thiazolidinedione 



10 



15 




»« n ^ T 6 i >r ° C ! dUreS USed in Examp,e 2 W6re repeated for usin 9 152 g of 1-[2-(trifluoromethyl)ben- 

^"f " EXamP ' e 230 10 9iVe 1 81 9 ° f * ^-^(trifluoromethy,) beni y l]indol-3 ? , meth- 
ylene-2.4-th.a2olidined.one as yellow crystals. The yield thereof was found to be 90%. 



25 



IR (KBr) cm 



1 . 



1730, 1680, 1590, 1310 



NMR (DMSO-d 6 ) 5 : 5.81 (2H,s). 6.5-6.7 (1H,m), 7.1-7.3 (3H,m), 7.4-7.6 (2H,m). 7.7-7.9 (1H.m). 7 9-8 1 (1H m) 
7.96 (1H.s), 8.09 (1H,s), 12.34 (1H,bs) 1 ' 

Example 232: Synthesis of 5- {1-[2-(trifluoromethyl)ben2yl]indol-3-yl} methyl-2,4-thiazolidinedione $v 



30 



35 



40 




45 



50 



The same procedures used in Example 3 were repeated except for using 400 mg of 5- {1-[2-(trifluorome%l)ben- 
2E n" 2 meth ^^ 2 - 4 - th ^olidinedione prepared in Example 231 to gK,e 242 mg of 5- { 1-[2 
thyl)benzyl],ndol-3-yl } methyl -2, 4-thiazolidinedi one as pale yellow crystals. The yield thereof was found to be 60% 



IR (KBr) cm* 1 : 
NMR (DMSO-d 6 ) 5 



1750, 1690, 1470, 1320 

3.31 (1H,dd,J=8.3Hz,7.0Hz), 3.45 (1H,dd,J= 7.0Hz,4.3Hz), 4.95 (1H,dd,J=8 3Hz 4 3Hz) 5 61 
(2H,s), 6.3-6.5 (1H.m), 7.0-7.2 (3H,m), 7.36 (1H,s).. 7.4-7.6 (2H,m). 7.6- 7.7 (1H m) 7 7-7 8 
(1H,m), 11.95 (1H,bs) ' 
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Example 233: Synthesis of 1-(2-methoxybenzyl)indole-3-carbaldehyde 



5 



10 




CHO 



OMe 



15 



The same procedures used in Example 1 were repeated except for using 870 mg of indole-3-carbaldehyde and 2- 
methoxybenzyl methanesulfonate in place of the benzyl bromide used in Example 1 to give 926 mg of 1 -(2-methoxy- 
benzyl)indole-3-carbaldehyde as pale yellow crystals. The yield thereof was found to be 58%. 

20 

NMR (CDCI 3 ) 5 : 3.86 (3H,s), 5.34 (2H,s), 6.8-7.0 (3H,m), 7.2 -7.5 (4H,m), 7.72 (1H,s). 8.2-8.4 (1H,m), 9.98(1 H,s) 
Example 234: Synthesis of 5-[1-(2-methoxybenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



The same procedures used in Example 2 were repeated except for using 795 mg of 1-(2-methoxybenzyl)indole-3- 
carbaldehyde prepared in Example 233 to give 1.04 g of 5-[1-(2-methoxybenzyl)indol-3-yl]methylene-2,4-thiazolidine- 
dione as yellow crystals. The yield thereof was found to be 95%. 

45 IR (KBr) cm' 1 : 1740. 1680, 1600. 1320 

NMR(DMSO-d 6 )5: 3.87 (3H,s), 5.50 (2H,s), 6.88 (1H,dd,J=7.4 Hz,7.4Hz), 7.06 (1H,dd.J=7.4Hz.2.6Hz). 7.1- 7.4 
(3H.m). 7.59 (1H,dd,J=7.0Hz.1.6Hz), 7.85(1 H.s), 7.90 (1H l dd,J=7.0Hz l 2.0Hz), 8.04(1 H.s), 12.31 
(1H,bs) 



25 



30 



35 




40 



SO 



55 



115 



VJSDOCID: <EP 0780389A1_I_> 



EP 0 780 389 A1 

Example 235: Synthesis of 5-[1-(2-methoxybenzyl)indol-3^l]methyl-2,4-thiazolidinedione 



5 



10 




OMe 



15 



The same procedures used in Example 3 were repeated except for using 400 mg of 5-t1-(2-methoxybenzyl)indol- 
3-yl]methylene-2,4-thiazolidinedione prepared in Example 234 to give 320 mg of 5-[1 -(2-methoxybenzyl)indol-3- 
20 y0methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 80%. 

IR (KBr) cm' 1 : 1740, 1700, 1460, 1340 

NMR (DMSO-d 6 ) 5 : 3.34 (1H,dd.J=8.3Hz,7.0Hz), 3.45 (1H,dd,J= 7.0Hz,4.3Hz), 3.86 (3H,s), 4.92 
(1H,dd,J=8.3Hz,4.3Hz), 5.31 (2H,s), 6.66 (1H. d,J=7.3Hz).6.79 (IH.dd^.SHzJ.SHz) 6 9 
25 ~7.2(3H,m), 7.2^7.3 (1H,m), 7.29 (1H,s), 7. 37 (1H,d,J=7.3Hz), 7.57 (1H.d.J=7.3Hz), 11 94 

(iH.bs) 

Example 236: Synthesis of 1-(1S,5S,2-pinen-10-yl)indole-3-carbaldehyde 

30 




The same procedures used in Example 1 were repeated except for using 3.50 g of (1S,5S,2-pinen-10-yl) meth- 
anesulfonate and 2.00 g of indole-3-carbaldehyde as a starting material to give 3.06 g of 1-(1 S,5S,2-pinen-10-yl)indole- 
3-carbaldehyde as pale yellow crystals. The yield thereof was found to be 80%. 

NMR (CDCI 3 ) 6 : 0.77 (3H,s), 1.17 (1H,d,J=8.8Hz), 1.24 (3H,s), 2.0-2.2 (2H,m), 2.2-2.5 (3H,m), 4.6-4.7 (2H m) 
5.4-5.5 (1H,m), 7.2-7.4 (3H,m), 7.71 (1H,s), 8.2 -8.4 (1H,m), 10.01 (1H,s) 
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Example 237: Synthesis of S-tl^lS.SS.a-pinen^O-ylJindol-a-yllmethyiene-a^-thiazolidinedione 



5 



10 




NH 



0 



15 



The same procedures used in Example 2 were repeated except for using 3.00 g of 1-(1S,5S,2-pinen-10-yl)indole- 
3-carbaldehyde prepared in Example 236 to give 2.56 g of 5-[1 -(1 S.5S,2-pinen-1 0-yl)indol-3-yl]methylene-2,4-thiazoli- 
20 dinedione as yellow crystals. The yield thereof was found to be 63%. 

IR (KBr) cm" 1 : 1720, 1670, 1590, 1340, 1320, 1190, 1160 

NMR(DMSO-d 6 )5: 0.60 (3H,s), 1.04 (1H,d,J=8.8Hz), 1.15 (3H,s), 1.9 -2.1 (2H,m). 2.2-2.4 (3H,m), 4.87(2H,s), 
5.4-5.5 (1H,m), 7.1-7.4 (2H,m), 7.57 (1H,d,J=7.7Hz), 7.75 (1H,s). 7.90(1 H,d,J=7.0Hz), 
25 8.03(1 H.s). 12.31 (TH.bs) 

Example 238: Synthesis of 5-[1-(1S,5S,2-pinen-10-yl)indol-3-yl]methyl-2,4-thiazolidinedione X* 



The same procedures used in Example 3 were repeated except for using 2.50 g of 5-[1 -(1 S,5S,2-pinen-10-yl)indol- 
3-yl]methylene-2,4-thiazolidinedione prepared in Example 237 to give 2.10 g of 5-[1-(1 S,5S.2-pinen-10-yl)indol-3- 
45 yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 83%. 

IR (KBr) cm* 1 : 1750. 1690. 1460. 1330. 1150, 740 

NMR (DMSO-d 6 ) 5 : 0.5-0.7 (3H,m), 1.0-1.1 (1H.m). 1.16(3H.s), 1.9 -2.1 (2H,m, 2.1-2.4 (3H,m), 3.2-3.5 (2H.m). 

4.64 (2H.s), 4.8- 5.0 (1H.m). 5.2-5.3 (1H.m), 7.00 (1H.t.J=7. 0Hz). 7.11 (1H.t.J=7.0Hz). 7.17 
so (1H.s). 7.39(1 H,d.J= 7.0Hz). 7.55 (1 H.d,J=7.0Hz). 11.92 (1H,bs) . 
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Example 239: Synthesis of 1-(4-methyl-3-pentenyl)indole-3-carbaldehyde 



10 




cm 



15 The same procedures used in Example 1 were repeated except for using 2.52 g of 5-bromo-2-methyl-2-pentene 
and 2.00 g of indole-3-carbaldehyde as a starting material to give 3.06 g of 1-(4-methyl-3-pentenyl)indole-3-carbalde- 
hyde as colorless crystals. The yield thereof was found to be 98%. 

NMR(CDCl 3 )5: 1.40 (3H,s), 1.67 (3H,s), 2.55 (2H,q,J=7.0Hz), 4.15 (2H,t ( J=7.0Hz) ( 5.0-5.2 (1H,m), 7.2-7.4 
20 (3H,m), 7.67 (1H,s). 8.2-8.4 (1H,m), 9.99(1 H,s) 

Example 240: Synthesis of 5-[1 -(4-methyl-3-pentenyl)indol-3-yl]methylene-2-4-thiazolidinedione 



25 



30 



35 




The same procedures used in Example 2 were repeated except for using 3.00 g of 1-(4-methyl-3-pentenyl)indole- 
3-carba!dehyde prepared in Example 239 to give 3.80 g of 5-t1-(4-methyl-3-pentenyl)indol-3-yl]methyjene-2,4-thiazoli- 
40 dinedione as yellow crystals. The yield thereof was found to be 88%. 

IR (KBr) cm* 1 : 1740, 1680, 1600, 1340, 1320, 1 160, 740 

NMR (DMSO-d 6 ) 6 : 1.29 (3H,s), 1.59 (3H,s), 2.49 (2H,q,J=7.0 Hz), 4.30 (2H,t,J=7.0Hz), 5.1-5.2 (1H,m), 7.1-7.4 
(2H,m), 7.6 (1H,d, J=8.1Hz). 7.72 (1H,s), 7.89 (1H,d,J=7.3Hz), 8.03 (1H,s), 12.30 (1H,bs) 

45 
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Example 241 : Synthesis of 5-[1-(4-methyl-3-penteny!)indol-3-yi]methyl-2,4-thia2olidinedione 



5 



10 




The same procedures used in Example 3 were repeated except for using 3.75 g of 5-[1 -(4-methyl-3-pentenyl)rndol- 
3-yl]methylene-2,4-thiazolidinedione prepared in Example 240 to give 3.28 g of 5-[1-(4-methyl-3-pentenyl)indol-3- 
yl]methyl-2,4-thiazolidinedione as a yellow oily substance. The yield thereof was found to be 87%. 

20 

IR (KBr) cm" 1 : 1750, 1690, 1470, 1330, 1150, 740 

NMR (DMSO-d 6 ) 6 : 1.37 (3H,s). 1.60 (3H,s). 2.37 (2H,q,J=7.0 Hz), 3.26 (1H,dd,J=1 5.0Hz, 9.2Hz), 3.47 
(1H,dd,J=15.0Hz, 4.0Hz) 4.11 (2H,t,J=7.0Hz), 4.90 (1H,dd,J=9.2Hz, 4.0Hz), 5.0 - 5.2 (1H,m), 
7.01(1H,t.J=7.0Hz), 7.13 (1H,t,J=7.7Hz). 7.20(1 H.s), 7.42 (1H,d,J=7.7Hz), 7.55 (1H,d.J=7.0Hz), 
25 11.95 (1H,bs) 

Example 242: Synthesis of 1 -(3-trif luoromethylbenzyl)indole-3-carbaldehyde 



35 




The same procedures used in Example 1 were repeated except for using 3.68 g of (3-trifluoromethylbenzyl) meth- 
anesulfonate and 2.00 g of indole-3-carbaldehyde as a starting material to give 3.98 g of 1 -(3-trif luoromethylben- 
zyl)indole-3-carbaldehyde as pale yellow crystals. The yield thereof was fold to be 95%. 

45 

NMR (CDCI 3 ) 5 : 5.42 (2H,s). 7.2-7.4 (4H,m), 7.4-7.7 (3H,m), 7.73 (1 H,s), 8.3-8.4 (1 H,m), 10.03 (1 H,s) 
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Example 243: Synthesis of 5-[1-(3-trifluoromethylbenzyl)ii^ 



10 




15 



The same procedures used in Example 2 .were repeated except for using 3.90 g of 1 -(3-trifluoromethylben- 
zyl)indole-3-carbaldehyde prepared in Example 242 to give 4.60 g of 5-[1-(3-trifluorom ethyl benzyl) indol-3-yl]methyf- 
ene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 89%. 

20 

IR(KBr) cm 1 : 1730, 1680, 1590, 1520, 1320, 1160, 1120, 740 

NMR (DMS0-d 6 ) 6 : 5.70 (2H,s). 7.2-7.3 (2H,m), 7.5-7.7 (4H,m), 7.76 (1H,s), 7.93 (1 H,d,J=6.6Hz), 8.05(2H s) 12 33 
(1H,bs) 

25 Example 244: Synthesis of 5-[1 -(3-trif luoromethylbenzyl)indol-3-yl]methyl-2,4-thiazolidinedione 
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45 



The same procedures used in Example 3 were repeated except for using 4.50 g of 5-[1 -(3-trifluoromethylben- 
zyl)indol-3-yi]methylene-2,4-thiazolidinedione prepared in Example 243 to give 3.80 g of 5-[1-(3-trrfluoromethylben- 
zyl)indol-3-yl]methyl-2,4-thiazolidinedione as yellow crystasls. The yield thereof was found to be 84%. 

IR (KBr) cm* 1 : 1750. 1690. 1470, 1330, 1 160. 1 120, 740 

NMR (DMSOd 6 ) 5 : 3.3-3.6 (2H.m), 4.94 (1 H,dd,J=8.4Hz, 4.4Hz),5.52 (2H,s), 7.0-7.2 (2H,m), 7.3- 7 6 (7H m) 11 98 
(1H,bs) ' 
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Example 245: Synthesis of (4-f luorobenzyl)indole-3-carbaldehyde 




The same procedures used in Example 1 were repeated except for using 2.74 g of 4-fIuorobenzyl bromide and 2.00 
g of indole-3-carbaldehyde as a starting material to give 3.18 g of (4-fluorobenzyl) indole-3-carbakJehyde as colorless 
crystals. The yield thereof was found to be 91%. 

20 NMR (CDCI 3 ) 5 : 5.33 (2H,s), 7.0-7.2 (4H,m), 7.2-7.4 (3H,m), 7.69 (1H,s), 8.3-8.4 (1H t m), 10.00 (1H,s) . 

Example 246: Synthesis of 5-[1-(4-fluorobenzyl)indol-3-yl]methylene-2-4-thiazolidinedione 



25 



0 



30 




The same procedures used in Example 2 were repeated except for using 3.10 g of (4-fluorobenzyl)indole-3-carbal- 
40 dehyde prepared in Example 245 to give 4.22 g of 5-[1-(4-fluorobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione as 
yellow crystals. The yield thereof was found to be 98%. 

!R (KBr) cm' 1 : 1730. 1680. 1600, 1520. 1340. 1310, 1 180. 740 

NMR(DMSO-d 6 )6: 5.58 (2H.s). 7.1-7.4 (6H,m). 7.57 (1H.d,J= 6.6Hz). 7.9-8.0 (1H.m). 8.01 (1H.s). 8.05 (1H.s). 
45 12.33 (1H.bs) 
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Example 247: Synthesis of 5-[1-(4-fluoroben2yl)indol-3-yl]methyl-2,4-thiazolidinedione 



10 




0 



The same procedures used in Example 3 were repeated except for using 4.20 g of 5-[1 -(4-f luorobenzyl)indol-3- 
yl]methylene-2,4-thiazolidinedione prepared in Example 246 to give 2.75 g of 5-[1 -(4-f luorobenzyl)indol-3-yl]methyl-2,4- 
thiazolidinedione as yellow crystasls. The yield thereof was found to be 65%. 

20 

IR(KBr) cm* 1 : 1750, 1690, 1510. 1470, 1340, 1160, 740 

NMR (DMSO-de) 6 : 3.3-3.4 (1H,m), 3.47 (1H,dd,J=1 4.7Hz, 4.4Hz),4.92 (1 H.dd, J=8.4Hz, 4.4Hz), 5.38 (2H, s), 
7.0-7.3 (6H,m), 7.3-7.4 (2H,m), 7.58 (1H,d, J=7.0Hz), 11.94 (1H,bs) 

25 Example 248: Synthesis of 1-(2,5-difluorobenzyl)indole-3-carbaldehyde 

A? 




F 



The same procedures used in Example 1 were repeated except for using 3.06 g of 2,5-dif luorobenzyl bromide and 
2.00 g of indole-3-carbaldehyde as a starting material to give 3.46 g of 1-(2,5<Jifluorobenzyl)indole-3-carbaldehyde as 
pale yellow crystals. The yield thereof was found to be 93%. 

45 

NMR (CDCI 3 ) 6 : 5.37 (2H,s), 6.6-6.7 (1H,m), 6.9-7.2 (2H,m). 7.3-7.4 (3H,m), 7.76 (1H,s), 8.3-8.4 (1H,m), 10.02 
(1H,s) 
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Example 249: Synthesis of 5-[1-(2,5-drtluoroben2yl)indol-3-yl]methylene-2,4-thia20lidinedione 




The same procedures used in Example 2 were repeated except for using 3.40 g of 1 -(2,5-difiuorobenzyl)indole-3- 
carbaldehyde prepared in Example 248 to give 4.41 g of 5-[1-(2,5-difluoroben2yl)indol-3-yl]methyIene-2,4-thiazolidine- 
20 dione as yellow crystals. The yield thereof was found to be 95%. 

IR (KBr) cm' 1 : 1740, 1690, 1590, 1340, 1320, 1180, 740 

NMR (DMSO-d 6 ) 6 : 5.65 (2H,s), 7.0-7.1 (1H,m), 7.1.-7.4 (4H,m), 7.60 (1H,d,J=7.3Hz), 7.9-8.0 (1H,m), 7.95 (1H,s), 
8.05 (1H,s), 12.37 (1H,bs) 



25 



Example 250: Synthesis of 5-[1'(2,5-difluorobenzyl)indol-3-yl]methyl-2,4-thia20lidinedione 
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The same procedures used in Example 3 were repeated except for using 4.40 g of 5-[1-(2.5-difluorobenzyl)indol- 
45 3-yl]methylene-2,4-thiazolidinedione prepared in Example 249 to give 2.92 g of 5-[1-(2,5-dif!uorobenzyl)indol-3- 
yl]methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 66%. 

IR (KBr) cm' 1 : . 1740. 1690, 1490. 1330, 1160, 740 

NMR (DMSO-d 6 ) 6 : 3.2-3.4 (IH.m), 3.49(1 H,dd,J=14.6Hz. 4.4Hz), 4.93 (1H,dd,J=8.8Hz, 4.4Hz), 5.45 (2H,s). 6.6-6.8 
so (1H,m), 7.0-7.3 (4H,m), 7.35(1 H,s), 7.44(1 H,d,J=7.7Hz). 7.69(1 H,d,J=7.7Hz), 11.96(1H,bs) 
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Example 251 : Synthesis of 1-(4-chlorobenzyl)indole-3-carbaldehyde 



5 



10 



C2 




N^//* CHO 



The same procedures used in Example 1 were repeated except for using 2.98 g of 4-chlorobenzyl bromide and 
2.00 g of indole-3-carbaktehyde as a starting material to give 3.42 g of 1 -(4-chlorobenzyl)indole-3-carbaldehyde as pale 
yellow crystals. The yield thereof was found to be 92%. 

NMR(CDCI 3 ) 5 : 5.32 (2H,s), 7.09 (2H,d.J=8.4Hz), 7.2-7.4 (5H t m), 7.69 (1H,s), 8.3-8.4 (1H,m), 10.05 (1H,s) 
Example 252: Synthesis of 5-[1-(4-chlorobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



The same procedures used in Example 2 were repeated except for using 3.40 g of 1 -(4-chlorobenzyl) indole-3-car- 
baldehyde prepared in Example 251 to give 4.57 g of 5-[1-(4-ch!orobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 
40 as yellow crystals. The yield thereof was found to be 98%. 

IR (KBr) cm' 1 : 1730, 1680, 1590, 1520, 1340, 1320, 1170 

NMR (DMSO-d 6 ) 5 : 5.59 (2H,s), 7.2-7.4 (6H,m), 7.5-7.6 (1H,m), 7.9-8.0 (1H,m), 8.01 (1H,s), 8.05 (1 H,s), 12.33 (1H, 
bs) 
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Example 253: Synthesis of 5-[1-(4-chlorobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione 



10 




15 



The same procedures used in Example 3 were repeated except for using 4.50 g of 5-[1 -(4-chlorobenzyl)indol-3- 
yQmethylene-2,4-thiazolidinedione prepared in Example 252 to give 2.95 g of 5-[1-(4-chlorobenzyl)indol-3-yl]methyl- 
20 2,4-thiazolidinedione as yellow crystasls. The yield thereof was found to be 65%. 

IR (KBr) cm" 1 : 1750, 1690, 1490, 1460, 1330, 1150, 740 

NMR (DMSO-d 6 ) 6 : 3.3-3.5 (2H,m), 4.93 (1H,dd,J=7.9Hz, 4.0Hz),5.40 (2H,s), 7.0-7.2 (4H,m), 7.3- 7.4 (4H,m), 7.59 
(1H,d,J=7.3Hz), 11.97 (1H,bs) 



25 



Example 254: Synthesis of 1-(4-nitrobenzyl)indole-3-carbaldehyde 



30 



35 




CHO 



40 



45 



The same procedures used in Example 7 were repeated except for using 5.96 g of 4-nitrobenzyl bromide and 2.00 
g of indole-3-carbaldehyde as a starting material to give 2.38 g of 1 -(4-nitrobenzyl) indole-3-carbaldehyde as pale 
brown crystals. The yield thereof was found to be 62%. 

NMR(CDCI 3 )5 : 5.50 (2H,s), 7.1~7.4(3H,m), 7.28(2H,s,J=8.8Hz), 7.77 (1H,s). 8.19 (2H,d,J=8.8Hz), 8.3-8.4 (1H,m), 
10.05 (1H,s) 



50 
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Example 255: Synthesis of 5-[1-(4-nitrobenzyl)indol-3-yl]methylene-2,4-thiazolidineclione 




The same procedures used in Example 2 were repeated except for using 2.30 g of 1-(4-nrtrobenzyl)indole-3-car- 
baldehyde prepared in Example 254 to give 2.92 g of 5-[1-(4-nitrobenzyl)indol-3-yl]methylene-2, 4-thiazolidinedione as 
20 yellow crystals. The yield thereof was found to be 94%. 

IR(KBr) cm' 1 : 1730, 1680. 1600, 1520, 1340, 1170, 740 

NMR (DMSO-ds) 5 : 5.78 (2H,s), 7.1-7.3 (2H,m), 7.47 (2H,d,J= 8.8Hz), 7.5-7.6 (1H,m), 7.9-8.0 (1H,m), 8.07 (1H,s), 
8.08(1 H.s), 8.20(2H,d.J=8.8Hz), 12.36 (1H,bs) 

25 

Example 256: Synthesis of 5-[1 -(4-aminobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione 



H 2 N 




The same procedures used in Example 6 were repeated except for using 2.90 g of 5-[1-(4-nitrobenzyl)indoi-3- 
yl]methylene-2,4-thiazolidinedione prepared in Example 255 to give 1.98 g of 5-[1-(4-aminobenzyl)indol-3-yl]methyl- 
45 2,4-thiazolidinedione as yellow crystasls. The yield thereof was fold to be 74%. 

IR (KBr) cm' 1 : 1690. 1620, 1510, 1330, 1160. 740 

NMR (DMSO-d 6 ) 5 : 3.28 ( 1 H,dd.J=14.7Hz, 8.8Hz). 3.45 ( 1H,dd,J=14.7Hz, 4.0Hz), 4.90(1 H,dd,J=8.8Hz, 4.0Hz). 

5.14(2H,s), 6.46(2H,d,J=8.2Hz), 6.88(2H,d,J=8.2Hz), 6.9-7. 1(2H.m), 7.28(1 H, s), 7.40 
so (1H,d,J=8.1Hz), 7.55(1 H,d,J=7.7Hz) 



55 
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Example 257: Synthesis of 1-phenacylindole-3-carbaidehyde 



10 




CHO 



is The same procedures used in Example 1 were repeated except for using 2.88 g of bromoacetophenone and 2.00 
g of indole-3-carbaldehyde as a starting material to give 2.06 g of 1 -phenacylindole-3-carbaldehyde as pale yellow crys- 
tals. The yield thereof was found to be 57%. 



20 



NMR (DMSO-d 6 ) 5 : 6.09(2H,s), 7.2~7.3(2H,m), 7.5~7.8(4H,m), 8.0~8.2(3H,m), 8.26(1 H.s), 9.96(1 H,s) 
Example 258: Synthesis of 5-(1-phenacylindol-3-yl)methy!ene-2,4-thiazolidinedione 



25 



30 



35 




The same procedures used in Example 2 were repeated except for using 2.00 g of 1-phenacylindole-3-carbalde- 
hyde prepared in Example 257 to give 2.28 g of 5-(1 -phenacylindol-3-yl)methylene-2,4-thiazoiidinedione as yellow crys- 
40 tals. The yield thereof was found to be 83%. 

IR (KBr) cm' 1 : 1710, 1670, 1580, 1520, 1340, 1320, 1190, 740 

NMR(DMSO-d 6 )6: 6.10(2H,s), 7.1~7.3(2H,rn), 7.5~7.8(4H,m). 7.86(1H,s), 7.9-8.0(1 H,m), 8.0~8.2(3H,m) > 
12.28(1 H,bs) 

45 



50 



55 
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Example 259: Synthesis of 5-(1 -phenacylindol-3-yl)methyl-2>thiazolidinedione 



5 



10 



Ph 




15 



The same procedures used in Example 6 were repeated except for using 2.20 g of 5-(1-phenacylindol-3-yl)methyl- 
ene-2,4-thiazolidinedione prepared in Example 258 to give 1 .56 g of 5-(1 -phenacylindol-3-yl) methyl-2,4-thiazolidinedi- 
20 one as yellow crystasls. The yield thereof was found to be 71%. 

IR (KBr) cnY 1 : 1750, 1700, 1650, 1460, 1340, 1220, 1 160, 750 

NMR(DMSO-d 6 )5: 3.30 ( 1 H,dd,J=14.7Hz, 9.2Hz), 3.52 ( 1H,dd,J=14.7Hz, 4.0Hz), 4.93 ( 1H,dd,J=9.2Hz, 4.0Hz), 
5.87(2H,s), 7.0~7.2(2H,m). 7.22(1 H, s). 7.3-7.4(1 H,m), 7.5~7.8(3H,m), 8.0- 8.2(2H,m), 
25 11.98(1H,bs) 

Example 260: Synthesis of 1-benzhydrylindole-3-carbaldehyde -3* 

The same procedures used in Example 1 were repeated except for using 870 mg of indole-3-carbaldehyde and 
30 benzhydryl chloride in place of the benzyl bromide used in Example .1 to give 852 mg of 1-benzhydrylindole-3-carbald- 
ehyde as brown crystals. The yield thereof was found to be 46%. 

NMR (CDCI 3 ) 6 : 6.84(1 H,s),7.0~7.4(14H,m), 8.33(1 H,dd,J=7.3Hz, 1.4Hz), 9.91(1 H,s) 

35 Example 261 : Synthesis of 5-[1 -(benzhydryl)indol-3-yl]methylene-2,4-thiazoIidinedione 



The same procedures used in Example 2 were repeated except for using 827 mg of 1-benzhydryiindole-3-carbal- 
dehyde prepared in Example 260 to give 694 mg of 5-[1-(benzhydryl)indol-3-yGmethylene-2,4-thiazolidinedione as ye)- 
55 low crystals. The yield thereof was found to be 64%. 

I R (KBr) cm" 1 : 1 730. 1 680. 1 590, 1 520 

NMR (DMSOd 6 ) 6 : 7.1~7.5(15H,m),7.96(1 H,dd,J=6.2Hz, 2.9Hz). 8.04(1H,s). 12.32(1H,bs) 



45 



40 




50 
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Example 262: Synthesis of 5-[1-(benzhydryl)indol-3-yl]methyl-2,4-thia2olidinedione 



10 




0 



The same procedures used in Example 3 were repeated except for using 411 mg of 5-[1 -(benzhydryl)indol-3- 
yl]methylene-2,4-thiazolidinedione prepared in Example 261 to give 335 mg of 5-[1-(benzhydryl)indol-3-yl]-methyl-2,4- 
thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 81%. 

IR (KBr) cm" 1 : 1750, 1690. 1460, 1310 

NMR (CDCI 3 ) 5 : 3.25(1 H,dd,J=1 4.6Hz, 9.5Hz),3.63 (1H,dd.J=14.6Hz,3.7Hz), 4.60(1 H,dd,J=9.5Hz, 3.7Hz). 
6.74(1H,s), 6.80(1 H,s).7.0~7.4(13H.m). 7.62(1 H,dd.J=6.0Hz. 2.8Hz), 8.20(1H,bs) , 

Example 263: Synthesis of 1-(4-benzyloxybenzyl)indole-3-carbaldehyde 




The same procedures used in Example 1 were repeated except for using 435 mg of indole-3-carba!dehyde and 4- 
45 benzyloxybenzyl methanesulfonate in place of the benzyl bromide used in Example 1 to give 626 mg of 1 -(4-benzyloxy- 
benzyl)indole-3-carbaldehyde as colorless crystals. The yield thereof was found to be 61%. 

fQMR'(CDCI 3 ) 5 : 5:04(2H,s)7 5.27(2H;s)r6.95(2H^ 
8.2-8.4(1 H,m), 9.98(1 H,s) 

so 
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Example 264: Synthesis of 5-[1-(4-benzyloxybenzyl)indol-3-yl]methylene-2,4-thia20lidinedione 



5 



10 



15 




The same procedures used in Example 2 were repeated except for using 612 mg of 1 -(4-benzyloxybenzyi)indole- 
20 3-carbaldehyde prepared in Example 263 to give 492 mg of 5-[1-(4-benzyloxybenzyl)indol^3-yl]methylene-2,4-thiazoli- 
dinedione as yellow crystals. The yield thereof was found to be 62%. 

IR (KBr) cnT 1 : 1740, 1680, 1590, 1520 

NMR (DMSO-d 6 ) 5 : 5.05(2H,s), 5.49(2H,s), 6.97(2H,d,J=8.4Hz), 7.1~7.5(9H,m), 7.58(1 H,dd.J=7.0Hz, 1.5Hz), 
25 7.91(1H,dd,J=7.0Hz. 1.5Hz). 7.97(1H,s), 8.04(1H,s), 12.31(1H,bs) 

Example 265: Synthesis of 5-[1 -(4-benzyloxybenzyl)indol-3-yl]methyl-2.4-thiazolidinedione 



30 



35 



40 




0 



The same procedures used in Example 6 were repeated except for using 478 mg of 5-[1 -(4-benzyloxybenzyl)indol- 
3-yl]methylene-2,4-thiazolidinedione prepared in Example 264 to give 288 mg of 5-[1-(4-benzyloxybenzyl)indol-3- 
yl]methyi-2,4-thiazo!idinedione as pale yellow crystals. The yield thereof was found to be 60%. 



IR (KBr) cm -1 : 1740, 1680, 1510, 1240 
so NMR(DMSO<J 6 )5: 3.31 (1H,dd,J=14.6Hz, 8.4Hz), 3.47 ( 1H,dd,J=1 4.6Hz, 4.0Hz), 4.92(1 H,dd,J=8.4Hz,4. 0Hz), 
5.03(2H,s), 5.30(2H,s), &92(2H,d.J=8.8Hz), 7.0~7.2(4H,m), 7.2- 7.4(7H p m), 7.57(1 H,d, 
J=7.3Hz), 11.94(1H,bs) 
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Example 266: Synthesis of 5-[1-(2-butynyl)indol-3-yl]methylene-2,4-thiazolidinedione 



s MeC=CCH 2 



w 




The same procedures used in Example 1 were repeated except for using 2.00 g of indole-3-carbaldehyde and 2.44 
g of 2-butynyl methanesulfonate instead of the indole-4-carbaldehyde and the benzyl bromide used in Example 1 
respectively to give 4. 1 8 g of a residue. 
20 The same procedures used in Example 2 were repeated except that the residue prepared above was used to give 
2.47 g of 5-[1 -(2-butynyl) indol-3-yl]methylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to 
be 64%. 

IR (KBr) cm' 1 : 1740. 1680. 1590. 1520. 1340 
25 NMR (DMSO-d 6 ) 6 : 1.81(3H,s). 5.20(2H.s). 7.2~7.4(2H,m), 7.6 -7.7(1 H.m). 7.84. 7.9~8.0(total 3H.s r m). 8.02(1 H.s). 
12.33(1 H.bs) 

Example 267: Synthesis of 5-[1-(2-butynyl)indol-3-yl]methyl-2.4-thiazolidinedione 



MeC=CCH 2 



35 



40 




45 

The same procedures used in Example 3 were repeated except for using 2.00 g of 5-[1 -(2-butynyl) indol-3-yl]meth- 
ylene-2.4-thiazolidinedione prepared in Example 266 to give 1.82 g of 5-[1 -(2-butynyl) indol -3 -yl]methyl-2.4-thiazolidin- 
edione as pale yellow crystals: The yield thereof was found to be 90%.~ * 

so IR (KBr) cm" 1 : 1750, 1710, 1680, 740 

NMR (DMSO-d 6 ) 6 : 1.78(3H.s). 3.2~3.6(2H,m), 4.8-5.0. 4.98 (total 3H.m.s), 7.0 ~7.2(2H,m), 7.27(1 H.s). 7.4 
~7.7(2H,m), 11.98(1 H.bs) 
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Example 268: Synthesis of 5-[1-(3-methoxybenzyl)indol-3-yl]methyiene-2,4-thiazolidinedione 



5 



10 




The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
and 2.72 g of 3-methoxybenzyl chloride instead of the indole-4-carbaldehyde and benzyl bromide used in Examples 1 
and 2 to give 3.82 g of 5-[1-(3-methoxybenzyl)indol-3-yl]methylene-2,4-thiazolidinedione as yellow crystals The yield 
thereof was found to be 76%. 

25 

IR (KBr) cm' 1 : 1730, 1680. 1590. 1340. 1310. 740 

NMR(DMSO-d 6 )5:3.71(3H,s). 5.55(2H.s). 6.7~6.9(3H.m), 7.2 ~7.4(3H.m), 7.5-7.6(1 H.m). 7.9-8 0(1 Hi 
7.99(1 H.s). 8.05(1 H.s). 12.31 (1 H.bs) 

30 Example 269: Synthesis of 5-[1 -(3-methoxybenzyl)indol-3-yl]methyi-2.4-thiazolidinedione 




The same procedures used in Example 3 were repeated except for using 2.00 g of 5-[1 -(3-methoxybenzyl) indol-3- 
yl]methylene-2,4-thiazolidinedione prepared in Example 268 to give 1.52 g of 5-[1 -(3-methoxybenzyl)indol-3-yl]methyl- 
2,4-thiazohdinediohe as pale yellow crystals. The yield thereof was found to be 76%. 



55 IR (KBr) cm* 1 : 1750, 1690. 1460. 740 

NMR (DMSO-d 6 ) 5 : 3.2-3.6 (2H,m). 3.68 (3H,s), 4.93 (1H,dd, J=4.0Hz, 8.6Hz). 5.35(2H,s), 6 6-6 9(3Hm) 
7.0-7.3(4H.m). 7.3-7.5. 7.37(total 2H.m.s). 7.5-7.7(1 H.m). 11.95(1H,bs) 
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Example 270: Synthesis of 5- {1-[4-(trifluoromethyl)benzy!]indol-3-yl } methylene-2,4-thiazolidinedione 



10 



15 




The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
and 4.16 g of 4-(trifluoromethyl)benzyl methanesulfonate instead of the indole-4-carbaldehyde and benzyl bromide 
25 used in Examples 1 and 2 to give 2.57 g of 5- {1-[4-(trifluoromethyl)benzyl]indol-3-yl } methylene-2,4-thiazolidinedione 
as yellow crystals. The yield thereof was found to be 46%. 

IR (KBr) cm' 1 : 1740, 1680, 1600. 1320 

NMR(DMSO-d 6 )5:5.72(2H,s), 7.2-7.3(2H,m) f 7.4- 7.6(3 H,m), 7.71(2H f dd,J=8.1Hz, 8.1Hz), 7.9-8.0(1 H,m), 8.04, 
30 8.05(total 2H,s,s) 

Example 271 : Synthesis of 5- {1 -[4-(trifluoromethyl)benzyl]indol-3-yl } methyl-2,4-thiazolidinedione 



35 



F 3 C 




The same procedures used in Example 3 were repeated except for using 2.00 g of 5- {1 -[4-(trif luoromethyl)ben- 
zyl]indol-3-yl } methylene-2,4-thiazolidinedione prepared in Example 270 to give 1 .21 g of 5- {1 -[4-(trrfiucromethyl)ben- 
55 zyQindol-3-yi } methyl-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 60%. 

IR (KBr) cm* 1 : 1750, 1690, 1330, 1160, 1120, 1060, 740 

NMR(DMSO-d 6 )5: 3.2~3.5(2H,m), 4.8-5.0(1 H,m), 5.55(2H,s) ( 7.0-7.2(2H,m), 7.2~7.5(4H,m), 7.6-7.8 (3H,m), 
11.95(1H,bs) 
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Example 272: Synthesis of.5-[1-(3-fluorobenzyl)indo^ 



15 




20 



a «< « 1 T! Examples 1 and 2 were except for using 2.00 g of indole-3«arbaldehyde 

and 3. 1 2 g of 3-f luorobenzyl brom.de .nstead of the indole-4-carbaldehyde and benzyl bromide used in these Examples 

to g,ve 3.57 g of 5-[1-(3-fluoroben 2 yl)indol-3-yl]methylene-2.4-thiazolidinedione as yellow crystals. The yield thereof 
25 was found to be 74%. 

IR (KBr) cm' 1 : 1730. 1680. 1590. 1340. 1320. 740 

NMR (DMSO-d 6 ) 5 : 5.61(2H.s). 7.0-7. 4(6H,m), 7.5-7.6(1 H.m). 7.9-8.0(1 H,m), 8.02(1 Ks). 8.04(1 H.s) 
30 Example 273: Synthesis of 5-[1 -(3-f luorobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione 



35 



40 



45 




50 vWi^ e | Sam o ^ CedU , r ! S USed in Examp ' e 3 W6re repeated except for usin 9 2 00 9 of 5-[1-(3-fluorobenzyl)indo|.3- 
yl]methylene-2,4-th.azol.d.ned.one prepared in Example 272 to give 1 .19 g of 5-[1 -(3-fluorobenzyl)indol-3-yl]methyl-2 4- 
thiazohdmedione as pale yellow crystals. The yield thereof was found to be 59%. 

IR (KBr) cm" 1 : 1750. 1690. 1330. 740 
55 NMR(DMSO-d 6 )5:3.2-3.6(2H,m). 4.94(1 H,dd,J=4.4Hz, 8.4Hz), 5.42(2H,s). 6.8~7.2(5H m) 7 2~7 5(3Hm) 
7.59(1 H.d.J=7.3Hz). 11. 97(1 H.bs) ' 
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Example 274: Synthesis of 5-[1-(3 t 5-difluorobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



w 



*5 




The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
and 3.42 g of 3,5-dif luorobenzyf bromide instead of the indole-4-carbaldehyde and benzyl bromide used in these Exam- 
ples to give 3.00 g of S-tl^S.S-difluorobenzyOindol-S-yllmethylene^^-thiazolidinedione as yellow crystals. The yield 
25 thereof was found to be 59%. 

IR (KBr) cm* 1 : 1730. 1680. 1600. 740 -k 
NMR (DMSO-d 6 ) 5 : 5.63(2H.s). 6.9~7.4(5H,m), 7.5-7.7(1 Km), 7.9-8.0(1 H.m). 8.05(2H,s), 12.31(1H.bs) 

30 Example 275: Synthesis of 5-[1 -(3 ( 5-dH luorobenzyl)indol-3-yl]methyl-2.4-thiazolidinedione 



35 



40 



45 




The same procedures used in Example 3 were repeated except for using 2.00 g of 5-[1-(3,5-difluorobenzyl)indoI- 
3-yl]methylene-2,4-thiazolidinedione prepared in Example 274 to give 1.00 g of 5-(1-(3.5-difluorobenzyl)indol-3- 
yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 50%. 

55 IR (KBr) cm" 1 : 1750.1700.1620.1600,1120.740 

NMR(DMSO-d 6 )5 : 3.2~3.7(2H.m), 4.8-5. 1(1 Km). 5.48(2H.s). 6.7~7.7(8H,m), 11.95(1H.bs) 
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Example 276: Synthesis of 5- (1-[2.4-bis(trifluoromethyl)benzyl]indol-3-yl} meUiylene-2,4-thiazolidinedione 



l 



10 



15 



20 



30 



35 




The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
and 4.90 g of 2.4-bis(trifluoromethyl)benzyl bromide instead of the indole-4-carbaldehyde and benzyl bromide used in 
25 Examples 1 and 2 to give 3.88 g of 5- {1 -[2.4-bis(trif luoromethyl)benzyl]indol-3-yl} methylene-2,4-thiazolidinedione as 
yellow crystals. The yield thereof was found to be 60%. 



IR(KBr) cm* 1 : 1740, 1680, 1600, 1340, 1130, 740 

NMR (DMS0-d 6 ) 5 : 5.92(2H,s), 6.68(1 H,d,J=8.4Hz), 7.26, 7.28 (total 3H s s) 7 9 
12.39(1 H.bs) 



-8.2, 8.05, 8.10(total 5H, m.s.s), 



Example 277: Synthesis of 5- {1-[2,4-bis(trifluoromethyl)benzyl]indol-3-yl} methyl-2,4-thiazolidinedione 



40 



45 



50 




55 



The same procedures used in Example 6 were repeated except for using 2.00 g of 5- {1-[2 4-bis(trifluorome- 
thyl)benzyl]indol-3-yl} methylene-2.4-thiazolidinedione prepared in Example 276 to give 1.45 g of 5- {l-[2 4-bis(trifluor- 
omethyl)benzyl]indol-3-yl} methyl-2,4-thiazolidinedione as colorless crystals. The yield thereof was found to be 72%. 

IR (KBr) cm" 1 : 1760, 1680, 1340, 1280, 1180, 1170, 1130, 750 

NMR(DMSO-d 6 )5:3.3-a6(2H,m) 1 4.95(1 H,dd,J=4.8Hz, 7.3Hz) ,5.72(2H,s), 6.47(1H,d I J=8.1Hz) ( 7.0^7.3(3H, m), 



136 

iSDOCID: <EP 0780389A1J_> 



EP 0 780 389 A1 

7.40 (1H,s), 7.6- 7.7(1 H.m), 7.85 (1H,d,J-8.1Hz), 8.09(1 H,s), 11.93(1H,bs) 
Example 278: Synthesis of 5-[1-(2-picolyl)indol-3-yl]methylene-2,4-thia20lidinedione 



10 



15 



20 




The same procedures used in Examples 4 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
instead of the indole-4-carbaldehyde used in these Examples and 2.72 g of 2-picolyl chloride hydrochloride to give 3.94 
25 g of 5-[1-(2-picolyl)indol-3-yI]methylene-2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 
85%. 



IR (KBr) cm* 1 : 1690. 1600, 1340, 1 180 

NMR(DMSO-d6)6: 5.68(2H,s), 7.1~7.3(4H,m), 7.4-7.6(1 H,m), 7.7-7.8(1 H.m), 7.9-8.0(1 H,m), 7.99(1H,s), 
.30 - . .. . 8.06(1 H,s) ( . 8,5-8.6(1 H.m), 1 2.32(1 H.bs) .. _ _ _ 



Example 279: Synthesis of 5-[1-(2-picdyl)indol-3-yl]methyl-2,4-thiazolidinedione 



35 



40 



45 




50 



The same procedures used in Example 6 were repeated except for using 2.00 g of 5-[1-(2-picolyl)indol-3-yl]meth- 
ylene-2,4-thiazolidinedione prepared in Example 278 to give 1.37 g of 5-[1-(2-picolyl)indol-3-yl]methyl-2,4-thiazolidine- 
dione as colorless crystals. The yield thereof was found to be 68%. 

55 

IR (KBr) cm' 1 : 1700, 1600. 1460, 1330, 1 160, 740 

NMR(DMSO-d 6 ) 6: 3.2-3.4(1 H,m), 3.48(1 H,dd,J=12.5Hz,4.4Hz) l 4.92(1 H,dd,J=4.4Hz, 8.4Hz), 5.48(2H,s), 
6.80(1 H,d,J=7.7Hz), 7.0-7.2(2H,m), 7.2- 7.3(1 H.m), 7.3-7.5, 7.38(tOtal 2H,m,s) t 7.5 
-7.8(2H,m), 8.5-8.6(1 H.m), 11.95(1H.bs) 
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Example 280: Synthesis of 5-[1-(3-methylbenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



10 



15 




20 



The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of irxiole-3-carbaldehyde 
and 3.06 g of 3-methylbenzyl bromide instead of the indole-4-carbaldehyde and benzyl bromide used in these Exam- 
ples to give 3.45 g of 5-[1-(3-methylbenzyl)indol-3-yl]methylene-2,4-thiazolidinedione as yellow crystals. The yield 
25 thereof was found to be 72%. 



30 



IR (KBr) cm' 1 : 1730. 1680, 1600, 1340, 1320 :%* 
NMR (DMSO-d 6 ) 5 : 2.25(3H,s), 5.54(2H,s), 7.0~7.4(6H,m). 7.5 -7.6(1 Km). 7.9-8.0(1 H,m). 7.98(1 H.s), 8.05(1 H,s), 
12.31 (1H ( bs) 

Example 281 : Synthesis of 5-[1-(3-methylbenzyl)indol-3-yl]methyl-2,4-thiazo!idinedione 



35 



40 



45 




50 



55 



The same procedures used in Example 6 were repeated except for using 2.00 g of 5-[1 «(3-methylbenzyl)indol-3- 
yl]methy!ene-2,4-thiazolidinedione prepared in Example 280 to give 0.88 g of 5-[1 -(3-methylbenzyl) indol-3-yI]methyl- 
2,4-thiazolidinedione as a pale yellow amorphous substance. The yield thereof was found to be 44%. 

IR (KBr) cm' 1 : 1750, 1690, 1460, 740 

NMR (CDCI 3 ) 5 : 2.29(3H,s), 3.30(1 H,dd,J=9.5Hz, 14.6Hz), 3.69(1 H,dd,J=14.6Hz, 3.7Hz), 4. 62(1H,dd,J=3.7Hz, 
9.5Hz),5.23(2H,s), 6.8- 7.0( 2H,m), 7.0- 7.3(6H,m), 7.5- 7.7(1H,m), 8.53(1H,bs) 
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Example 282: Synthesis of 5-[1-(3-cyanobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



5 



10 



15 




The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
and 3.24 g of 3-cyanobenzyl bromide instead of the indole-4-carbaldehyde and benzyl bromide used in these Examples 
to give 3.95 g of 5-[1-(3-cyanobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione as orange-colored crystals. The yield 
thereof was fold to be 80%. 

IR (KBr) cm' 1 : 1730, 1680. 1600, 1520, 1350. 740 

NMR(DMSO-d 6 )6: 5.66(2H.s). 7.2~7.4(2H,m). 7.5-7. 7(3 H,m). 7.7-8.0 ( 3H.m). 8.06. 8.06(tOtal 2H.s.s). 
12.35(1 H.bs) 



30 Example 283 : Synthesis of 5-[1 -(3-cyanobenzyl)indol-3-yl]methyl-2.4-thiazolidinedione 



35 



40 



45 




50 



The same procedures used in Example 6 were repeated except for using 2.00 g of 5-[1-(3-cyanobenzyl)indol-3- 
yl]methylene-2,4-thiazolidinedione prepared in Example 282 to give 0.90 g of 5-[1-(3-cyanobenzyl)indol-3-yl]methyl- 
2.4-thiazolidinedione as a pale yellow amorphous substance. The yield thereof was found to be 45%. 



55 



IR (KBr) cm* 1 : 
NMR(CDCI 3 )S: 



1750. 1700, 1330. 740 

3.37(1 H.dd, J=9.2Hz, 1 4.6Hz), 3.68(1 H.dd, J=1 4.6Hz. 3.4Hz), 4.65(1 H.dd,J=3.4Hz. 9.2Hz), 
5.33(2H,s), 7.05(1 H.s). 7.1~7.3(4H,m), 7.3~7.5(2H,m), 7.5 ~7.7(2H,m), 8.28(1 H.bs) 
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Example 284: Synthesis of 5-[1-(4-cyanobenzyl)indol-3-yl]methylene-2,4-thiazolidinedione 



10 




20 

The same procedures used in Examples 1 and 2 were repeated except for using 2.00 g of indole-3-carbaldehyde 
and 3.24 g of 4-cyanobenzyl bromide instead of the indole-4-carbaldehyde and benzyl bromide used in these Examples 
to give 3.31 g of 5-[1-(4-cyanobenzyl)indol-3-yl)methylene-2,4-thiazolidinedione as orange-colored crystals The yield 
25 thereof was found to be 67%. 

IR (KBr) cm* 1 : 1730, 1680, 1590, 1520. 1340, 1320. 740 

NMR (DMSO-d 6 ) 5 : 5.71(2H.s), 7.2~7.6(5H,m), 7.7~8.0(3H.m), 8.05. 8.05 (total 2H.s.s), 12.32(1 H.bs) 
30 Example 285: Synthesis of 5-[1 -(4-cyanobenzyl)indol-3-yl]methyl-2.4-thiazolidinedione 



35 



40 



45 




50 



55 



The same procedures used in Example 6 were repeated except for using 2.00 g of 5-[1-(4-cyanobenzyl)indol-3- 
yl]methylene-2,4-thiazolidinedione prepared in Example 284 to give 1.02 g of 5-[1.(4-cyanobenzyl)indol-3-yl]methyl- 
2,4-thiazolidinedione as a pale yellow amorphous substance. The yield thereof was found to be 51%. 



IR (KBr) cm" 1 : 
NMR(CDCI 3 )5 



1750, 1700, 1460, 740 

3.38(1 Hdd.Js9.2Hz, 1 4.8Hz), 3.67 (1 H.dd. J= 1 4.8Hz,4.0Hz), 
S.36(2Hs), 7.0~7.3(6H,m), 7.5~7.7(3H, m), 8.27 (1H,bs) 



4.65(1 H,dd l J=4.0Hz, 9.2Hz), 
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Example 286: Synthesis of 1-benzylindole-3-carbaldehyde 



w 



15 




CHO 



The same procedures used in Example 1 were repeated except for using 2.00 g of indole-3-carbaldehyde instead 
20 of the indole-4-carbaldehyde used in Example 1 to give 3.04 g of 1 -benzyl indole-3-carbaldehyde as brown crystals. The 
yield thereof was found to be 94%. 

NMR (CDCI 3 ) 5 : 5.31(2H,s), 7.0~7.4(4H,m), 7.66(1H,s), 8.2- 8.4(1H,m), 9.96(1H,s) 
25 Example 287: Synthesis of 5-(1-benzylindol-3-yl)methylene-2.4-thiazo!idinedione 



30 



35 



40 




45 The same procedures used in Example 2 were repeated except for.using 3.00 g of 1 -benzylindole-3-carbaldehyde 
prepared in Example 286 to give 3.91 g of 5-(1 -benzylindol-3-yl) methyl ene-2,4-thiazolidinedione as yellow crystals. The 
yield thereof was found to be 92%. 

IR (KBr) cm* 1 : 1720, 1670, 1600, 1520, 1340. 1320. 1300, 1170, 1150 
so NMR (DMSO-d 6 ) 5 : 5.59(2H,s). 7.1~7.4(7H,m), 7.5-7.6(1 H,m), 7.8-7.9 (1H,m). 8.00 (1H,s), 8.06 (1H,s), 
12.35(1 H,bs) 
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Example 288: Synthesis of 5-(1-benzylindol-3-yl)methyl-2,4-thiazolidinedione 



10 



15 




20 



25 



30 



oo.I h f^ ame ,w r0C ! dUreS USed in Examp,e 3 Were repeated except ,or usin 9 300 9 of 5-{1-benzyMndol-3-yl)methyl- 
ene-2,4-th,azold.ned,one prepared in Example 287 to give 1 .88 g of 5-{1-benzylindo|.3- y l)methyl-2,4-thiazolidinedione 
as a yellow amorphous substance. The yield thereof was found to be 62%. 

IR (KBr) cm" 1 : 1750, 1690. 1330, 1 150, 740 

NMR(CDCI 3 )5: 3.19(1 H,dd,J=9.9Hz,147Hz), 3.64 (1 H,dd,J=14.7Hz 4 8Hz) 
5.16(2H.s). 6.8- 7.4(8H,m), 7.59(2H,d,J=6.6Hz) 



4. 53(1H,dd,J=4.8Hz, 9.9Hz), 



Example 289: Synthesis of 1-phenethylindole-3-carbaldehyde 



35 



40 




'CHO 



45 



50 



nt .hl^T! Pr ^ e ^?l USed !? &<ample 7 W6re repeated except for usin 9 2 00 9 o* indole-3-carbaldehyde instead 
f k y •'f ed in EXamP ' e 7 3nd 235 9 0< 2 -P heneth y' bromide to give 3.34 g of 1 -phenethyiindole- 
3-carbaldehyde as a brown oily substance, The yield thereof was found to be 97%.- - 

NMR(CDCI 3 )8: 3.12 (2H,t.J=7.0Hz). 4.36 (2H.t,J=7.0Hz). 6.9- 7.1(2H.m). 7.2~7.4(7H.m). 8.2~8.4(1H.m). 9.85 
(1H,s) 



55 
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Example 290: Synthesis of ^-(l-phenelhylindol-S-yOmethylene^.^thiazolidinedione 



5 



10 



15 




20 The same procedures used in Example 2 were repeated except for using 3.00 g of 1-phenethylindole-3-carbalde- 
hyde prepared in Example 289 to give 3.73 g of 5-(1-phenethylindol-3-yl)methylene-2,4-thiazolidinedione as yellow 
crystals. The yield thereof was found to be 89%. 

IR (KBr) cm* 1 : 1740, 1680, 1590. 1520, 1350. 1320. 1230. 1 170. 740 
25 NMR (DMSO-d 6 ) 5 : 3.10 (2H,t.J=7.0Hz), 4.52(2H,t,J=70Hz), 7.1 ~7.4(7H.m). 7.61(1 H,s), 7.64(1 H,d,J=7.3Hz), 7.88 
(1H.d.J=7.3Hz), 8.00 (1H,s). 12.30 (1H,bs) 

Example 291 : Synthesis of 5-(1 -phenethylindol-3-yl)methyl-2,4-thiazolidinedione 

30 



35 



40 




45 



The same procedures used in Example 3 were repeated except for using 3.00 g of 5-(1-phenethy!irxJol-3-yl)meth- 

ylene-2,4-thiazolidinedione prepared in Example 290 to give 2.79 g of 5-(1 -phenethylindol-3-yl)methyl-2,4-thiazolidine- 
50 dione as yellow crystals. The yield thereof was found to be 92%. 

IR (KBr) cm' 1 : 1750, 1700. 1460, 1340, 1160. 740, 700 

NMR(DMSO-d 6 )5: 3.00 ( 2H.t,J=7.0Hz), 3.16 ( 1H,dd,J=10.0Hz,14.4Hz), 3.48 (1H,dd,J=14.4Hz, 4.0Hz), 4.36 
(2H.t.J=7.0Hz), 4.76(1 Hdd,J=4.0Hz, 10.0Hz). 6.9~7.7(10H,m) 

55 
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Example 292: Synthesis of 1-benzenesulfonylindole-3-carbaldehyde 



5 



10 




CHO 



15 



The same procedures used in Example 1 7 were repeated except for using 870 mg of indole-3-carbaldehyde to give 
1.63 g of 1-benzenesulfonylindole-3-carbaldehyde as pale brown crystals. The yield thereof was found to be 95%. 

20 NMR (CDCI 3 ) 6 : 7.3~7.7{5H.m), 7.9~8.1(3H,m), 8.2~8.3(1H,m), 8.24(1H,s), 10.10(1H,s) 
Example 293: Synthesis of 5-[1-(benzenesulfonyl)indol-3-yl]methylene-2 t 4-thiazolidinedione 

25 



The same procedures used in Example 2 were repeated except for using 1 .43 g of 1 -benzenesulfonylindole-3-car- 
baldehyde prepared in Example 292 to give 1 .80 g of S-tl^benzenesulfonyOindol-S-yllmethylene^^-thiazolidinedione 
as pale yellow crystals. The yield thereof was found to be 94%. 

45 1R (KBr) cm* 1 : 1740,1680,1610,1450 

NMR (DMSO-d 6 ) 5 : 7.3-7.5 (2H,m), 7.6- 7. 8(3 Km), 7.8-8.1 (4H,m), 8.1~8.2(2H,m), 1 2.6(1 H.bs) 



35 



30 




40 



50 



55 
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Example 294: Synthesis of 5-[1-(benzenesulfonyl)indol-3-yl]methyl-2,4-thiazolidinedione 



w 



15 




The same procedures used in Example 6 were repeated except for using 400 mg of 5-[1-(benzenesulfonyl)indol-3- 
yljmethylene-2,4-thiazolidinedione prepared in Example 293 to give 300 mg of 5-{1-(benzenesulfonyl)indol-3-yl]methyl- 
20 2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 75%. 

IR (KBr) cm" 1 : 1760, 1700, 1690, 1450 

NMR (CDCI 3 )6 : 3.28(1H,dd,J=15.0Hz, 9.1Hz), 3.58(1 H,dd,J=1 5.0 Hz,3.8Hz), 4.59(1 H,dd,J=9.1 Hz, 3.8Hz), 7.2-7.6 
(7H,m). 7.7-7.9 (2H,m), 7.99 (1 H,d,J=7.7Hz), 8.37(1 H.bs) 



25 



Example 295: Synthesis of 1-(4-fluorobenzenesulfonyl)indole-3-carbaldehyde 




CHO 



The same procedures used in Example 17 were repeated except for using 870 mg of indole-3-carbaldehyde and 
4-fluorobenzenesulfonyl chloride instead of the benzenesulfonyl chloride used in Example 17 to give 1.73 g of 1-(4- 
45 fluorobenzenesulfonyl)indole-3-carbaldehyde as brown crystals. The yield thereof was found to be 95%. 

NMR (CDCyS : 71~7.3(2H,m), 7.3-7. 5(2H,m), 7.9-8.1 (3H,m), 8.2-8.3(1 H,m), 8.21(1H,s), 10.10(1H,s) 



50 



55 
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Example 296: Synthesis of 5-[1-(4-fluorobenzenesulfonyi)indol-3-yl]methylene-2,4-thia2olidinedione 




0 

15 



The same procedures used in Example 2 were repeated except for using 1.52 g of 1 -(4-fluorobenzenesulfo- 
nyl)indole-3-carbaldehyde prepared in Example 295 to give 1.35 g of 5-[1-(4-fiuorobenzenesulfonyl) indol-3-yl]methyl- 
20 ene-2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 66%. 

IR (KBr) cm" 1 : 1740, 1690, 1610, 1180 

NMR (DMSO-d 6 ) 5 : 7.3-7.6 (4H,m), 7.8-8. 1(4H,m), 8.1-8.3 (2H,m), 12.66(1H,bs) 
25 Example 297: Synthesis of 5-[1 -(4-f luorobenzenesulfonyl)indol-3-yl]methyl-2,4-thiazolidinedione 



30 

F 

35 




The same procedures used in Example 6 were repeated except lor using 500 mg of 5-[1-(4-fluorobenzenesulfo- 
ny1)indol-3-yl]methylene-2,4-thiazolidinedione prepared in Example 296 to give 370 mg of 5-[1-(4-fluorobenzenesulfo- 
45 nyl)indol-3-yl]methyl-2,4-thiazolidinedione as pale yellow crystals. The yield thereof was found to be 74%. 

IR (KBr) cm* 1 : 1750, 1690, 1380. 1180 

NMR (DMSO-d 6 ) 5: 3.32(1 H,dd,J=7.7Hz, 7.0Hz), 3.45(1 H,dd,J=7.0Hz, 5.1Hz), 5.01(1 H,dd,J=7.7Hz, 5.1Hz), 7.2 
~7.5(4H,m), 7.5~7.7(2H,m), 7.8-8. 1(3H,m),1 2.01 (1H,bs) 

so 



55 
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Example 298: Synthesis of ethyl 1 -phenethylindole-2-carboxylate 



5 



10 




C0 2 Et 



To a mixture of 2.00 g of ethyl indole-2-carboxylate and 3.51 g of potassium carbonate, there was added 40 ml of 
acetonitriie, followed by stirring the resulting mixture. To the mixed solution, there was added 2.35 g of 2-phenethyl bro- 
20 mide and the mixture was then stirred at 80°C for 24 hours. 

The reaction solution was filtered and the solvent was removed through evaporation under reduced pressure to 
give 3.75 g of a residue. The residue was purified by silica gel chromatography (hexane : ethyl acetate = 24:1 -> 19:1) 
to give 1.60 g of ethyl 1 -phenethylindole-2-carboxylate as colorless crystals. The yield thereof was found to be 52%. 

25 NMR(CDCI 3 )5: 1.40(3H.t,J=7.1Hz), 3.06(2H,t,J=7.8Hz), 4.36(2H,q,J=7.1Hz), 4.77(2H,t,J=7.8Hz), 7.1- 
7.4(9H,m),7.67(1H,d.J=8.1Hz) 

Example 299: Synthesis of 2 -(hydroxy methyl)- 1 -phenethylindole 



35 



40 




Lithium aluminum hydride (0.41 g) was added to and suspended in 16 ml of tetrahydrof uran in an argon gas atmos- 
phere and the resulting suspension was stirred while cooling the same to a temperature ranging from 0 to 10 °C. To the 
mixed solution, there was dropwise added a solution of the ethyl 1 -phenethylindo!e-2-carboxylate (1 .50 g) prepared in 
Example 298 in tetrahydrofuran (16 ml) over 15 minutes. 
so To this reaction solution, there were added, in order, 32 ml of water-containing ether and 3 ml of water and then the 
resulting precipitates were filtered off. The resulting filtrate was dried over anhydrous sodium sulfate and the solvent 
was removed through evaporation under reduced pressure to give 1.17 g of 2-(hydroxymethyl)-1 -phenethylindole as 
colorless crystals. The yield thereof was found to be 91%. 

55 NMR (CDCI 3 ) 5 : 1.37 (1H.t.J=6.1 Hz), 3.10 (2H.t,J=7.6Hz). 4.43. 4.49(total 4H,t.d.J=:7.6Hz, 6.1Hz). 6.40(1 H.s). 7.0 
~7.4(8H,m). 7.60(1 H,d,J=7.6Hz) 
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Example 300: Synthesis of 1-phenethylindoIe-2-carbaldehyde 



5 




15 



The same procedures used in Example 35 were repeated except for using 1.00 g of the 2-(hydroxymethyl)-1- 
phenethylindole prepared in Example 299 to give 0.97 g of 1-phenethylindole-2-carbaldehyde as a brown oily sub- 
20 stance. The yield thereof was found to be 98%. 

NMR (CDCI 3 ) 5 : 3.04 (2H,t,J=7.6Hz), 4.75 (2H,t,J=7.6Hz), 7.0 -7.4 (9H,m), 7.72 (1H,d,J=7.9Hz), 9.86 (1H,s) 
Example 301 : Synthesis of 5-(1-phenethylindol-2-yl)methylene-2,4-thia2olidinedione 



45 The same procedures used in Example 2 were repeated except for using 0.90 g of 1-phenethylindole-2-carbalde- 
hyde prepared in Example 300 to give 0.89 g of 5-(1-phenethylindol-2-yl)methylene-2.4-thiazolidinedione as yellow 
crystals. The yield thereof was found to be 71%. 

IR (KBr) cm* 1 : 1730, 1670, 1600, 1320, 1300 
so NMR(DMSO<J 6 )5:2.95(2H,t,J=6.6Hz), 4.60 (2H,t,J=6.6Hz), 6.76 (1H,s), 6.9-7.4 (8H,m), 7 54 (1Hs) 7 67 
(1 H,d,J=8. 1Hz), 12.50 (1H,bs) 



40 



35 



30 




55 
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Example 302: Synthesis of 5-(1-phenethylindol-2-yl)methyl-2,4-thia2olidinedione 



5 



10 



15 




0 



20 The same procedures used in Example 6 were repeated except for using 0.80 g of 5-(1 -phenethylindol-2-yl)meth- 
ylene-2,4-thiazolidinedione prepared in Example 301 to give 0.64 g of 5-(1-phenethylindol-2-yl)methyl-2,4-thiazolidine- 
dione as a yellow amorphous substance. The yield thereof was found to be 80%. 

IR (KBr) cm" 1 : 1750, 1690, 1460, 1320, 750 
25 NMR (DMSO-d 6 ) 6 : 2.8-3.0 (2H,m). 3.2-3.4 (1H.m), 3.4- 3.6 (1H,m), 4.2-4.4 (2H,m). 4.8 
6.9 -7.4 (8H,m), 7. 4-7.6 (2H,m) 

Example 303: Synthesis of methyl 1 -phenethylindole-5-carboxylate 

30 



35 




CH 2 CH 2 Ph 

40 

The same procedures used in Example 298 were repeated except for using 1 .40 g of methyl indole-5-carboxylate 
to give 1 .74 g of methyl 1 -phenethylindole-5-carboxylate as pale yellow crystals. The yield thereof was found to be 78%. 

45 

NMR (CDCI 3 ) 6 : 3.08 (2H,t,J=7.3Hz), 3.92 (3H,s). 4.34 ( 2H,U=7.3Hz), 6.52 (1 H,d,J=3.3Hz). 6.95 (1 H,d,J= 3.3Hz), 
7.0-7.1 (2H.m), 7.1-7.3 4H ( m), 7.88(1 H,dd,J=8.7Hz, 1.5Hz), 8.38 (1H,s) 



50 



55 



~5.0(1H,m), 6.21 (1H.s). 
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Example 304: Synthesis of 5-(1-phenethylindol-5-yl)methylene-2,4-thiazolidinedione 



10 




CH 2 CH 2 Ph 



75 



20 



The same procedures used in Examples 299, 30 and 2 were repeated except for using 1.63 g of methyl 1- 
pheneth^.ndole-5-carboxylate prepared in Example 303 to give 948 mg of 5-(1 -phenethylindol-5-yl) methylene-2 4-thi- 
azohdmedione as yellow crystals. The yield thereof was found to be 47%. 

IR (KBr) cm* 1 : 1720. 1680, 1590, 1320 

NMR(DMSO<l 5 )5:3.07(2H,t.J=7.3H2), 4.45 (2H,t.J=7.3Hz), 6.54 (1H,d,J=3.3Hz), 7.1-7 4 (7H m) 7 64 
(1H,d,J=8.4Hz), 7.82 (1H,d,J=1.0Hz), 7.90 (1H,s) 12.46 (1H,bs) • i - /. • 

25 Example 305: Synthesis of 5-(1 -phenethylindol-5-yl)methyl-2,4-thiazolidinedione 



30 



35 




CH 2 CH 2 Ph 



40 



45 



50 



wipn^T 8 P rH C ^ reS ^ ^ EXamP ' e 3 W6re repeated except for usin 9 522 m 9 of 5-(1-phenethylindol-5-yl)meth- 
ylene-2,4-thiazol,d.ned.one prepared in Example 304 to give 422 mg of 5-{1-ph e nethylindol-5-yl)methyl-2,4-thiazolidin- 
edione as pale yellow crystals. The yield thereof was found to be 80%. 

IR (KBr) cm* 1 : 1750, 1680, 1340, 1 160 

NMR(DMSO^ 6 )5:3.04 (2H,t,J=7.3Hz), 3.14 (1H,dd,J=14.3Hz, 9.5Hz). 3.46 (1H,dd.J=14.3Hz 4 4Hz) * 4 37 
(2H.U-7.3Hz), 4.92 (1H,dd,J=9.5Hz,4.4Hz), 6.34 (1H,d,J=3.0Hz), 6.99 (1H,dd,J=8 4Hz 1 5Hz) 
7.1-7.3 (6H,m), 7.3-7.5 (2H,m), 1 1.99(1 H,bs) ' " 
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Example 306: Synthesis of methyl 1-benzylindole-5-carboxy!ate 



5 




C0 2 Me 



w 



CH 2 Ph 



75 



Methyl indole-5-carboxylate (1 .40 g) was dissolved in 10 ml of dimethylformamide, followed by addition of 212 mg 
of sodium hydride (content: 95%) under ice-cooling and stirring for one hour. To the mixture, there was added 1 .51 g of 
benzyl bromide, followed by stirring the mixture for 2 hours, pouring the reaction solution into 140 ml of a 5% ammonium 
chloride aqueous solution and extraction with ethyl acetate (50 mix 2). The resulting organic phase was washed with 
20 water (50 mix 2), dried over anhydrous sodium sulfate and the solvent was removed through evaporation under reduced 
pressure to give 2.09 g of methyl 1 -benzyl indole-5-carboxy late as orange-colored crystals. The yield thereof was found 
to be 99%. 

NMR (CDCI 3 ) 5 : 3.91 (3H,s). 5.31 (2H,s). 6.63 (1H,d,J=3.3Hz), 7.0-7.4 (7H,m), 7.87 (1H,dd.J=8.4Hz,1.5Hz ), 8. 41 
25 (lH,d,J=1.5Hz) 

Example 307: Synthesis of 5-(1-benzylindol-5-yl)methylene-2,4-thiazolidinedione *« 



The same procedures used in Examples 299, 30 and 2 were repeated except for using 1 .59 g of methyl 1 -benzylin- 
45 dole-5-carboxylate prepared in Example 306 to give 750 mg of 5-(1-benzyliridol-5-yl)methylene-2,4-thiazolidinedione 
as yellow crystals. The yield thereof was found to be 37%. 

IR (KBr) cm* 1 : 1730,1680.1580.1310 

NMR (DMSO-de) 5 : 5.47 (2H.s). 6.64 (1H,d,J=3.0Hz), 7.1-7.4 (6H.m). 7.5 7 7.7 (2H,m) f 7.86 (1H,d.J=3.0 Hz), 7.88 
so (1H,s). 12.44 (1H.bs) 
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Example 308: Synthesis of 5-(1-ben2ylindol-5-yl)methyl-2,4-thiazolidinedione 




15 



20 



25 



30 



35 



40 



The same procedures used in Example 3 were repeated except for using 300 mg of 5-(1 -benzyl indol-5-yl)methyl- 
ene-2,4-thiazolidinedione prepared in Example 307 to give 218 mg of 5-(1-benzylindol-5-yl)methyl-2,4-thiazolidinedi- 
one as pale yellow crystals. The yield thereof was found to be 72%. 

I R (KBr) cm* 1 : 1 750, 1 690, 1 340, 1 1 60 

NMR(DMSO-d 6 )5: 3.12 (1H,dd,J=14.0Hz, 9.2Hz), 3.44 (1H,dd, J=14.0Hz, 4.0Hz), 4.90 (1H,dd,J=9.2Hz, 4.0 Hz), 
5.39 (2H,s), 6.44 (1H,d,J=3.0Hz), 7.00 < (1H,dd,J=8.0Hz, 1.9Hz), 7.1~7.4(7H,m), 7.48 
(1H,d,J=3.0Hz), 11.98 (1H,bs) 



Example 309: Synthesis of 1-benzyl-2-(hydroxymethyl)indole 




The same procedures used in Examples 1 and 299 were repeated except for using 2.00 g of ethyl indole-2-carbox- 
ylate instead of the indole-4-carbaldehyde used in these Examples to give 2.40 g of 1-benzyl-2-(hydroxymethyl) indole 
45 as a brown oily substance. The yield thereof was found to be 97%. 

NMR (CDCI 3 + CD 3 OD) 5 :4.69 (2H,s). 5.48 (2H,s). 6.9-7.3 (9H,m), 7.5 -7.7 (1H,m) 
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Example 310: Synthesis of 1-benzylindole-2-carbaldehyde 



5 



10 




The same procedures used in Example 35 were repeated except for using 2.00 g of 1-benzyl-2-(hydroxyme- 
thyl)indole prepared in Example 309 to give 1.69 g of 1 -benzylindole-2-carbaldehyde as brown crystals. The yield 
thereof was found to be 85%. 

20 

NMR (CDCI 3 ) 6 : 5.80 (2H,s), 7.0-7.4 (9H,m), 7.7-78 (1 H , m), 9.89 (1H,s) 
Example 31 1 : Synthesis of 5-(1-benzylindol-2-yl)methylene-2,4-thiazolidinedione 



30 



35 




0 



The same procedures used in Example 2 were repeated except for using 1.50 g of 1-benzylindole-2-carbaIdehyde 
prepared in Example 310 to give 1 .57 g of 5-(1 -benzylindol-2-yl)methylene-2,4-thiazolidinedione as brown crystals. The 
yield thereof was found to be 74%. 

IR (KBr) cm' 1 : 1740, 1690. 1600, 1340, 1320 

NMR (DMSO-d 6 ) 5 : 5.71 (2H,s), 6.9-7.4 (8H,m), 7.5-78 (2H.ni). 7.80 (1H,s), 12.60 (1H,bs) 
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Example 312: Synthesis of 5-(1-ben2ylindol-2-yl)methyl-2,4-thiazolidinedione 



10 



15 




The same procedures used in Example 3 were repeated except for using 1.50 g of 5-(1 -benzyl indol-2-yl)methyl- 
20 ene-2,4-thiazolidinedione prepared in Example 31 1 to give 1 .19 g of 5-(1-benzylindol-2'yl)methyl-2,4-thiazolidinedione 
as colorless crystals. The yield thereof was found to be 79%. 

IR (KBr) cm* 1 : 1740, 1700, 1450, 1320, 1 170, 730 

NMR (DMS0-d 6 ) 5 : 3.2-3.5 (2H,m), 4.9-5.1 (1H,m), 5.48 (2H,s), 6.34 (1H.s), 6.9-7.6 (9H,m). 12.12 (1H,bs) 
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Example 313: Synthesis of methyl 1 -benzylindole-6-carboxylate 




C0 2 Me 



The same procedures used in Example 1 were repeated except for using 2.00 g of methyl indole-6-carboxylate 
instead of the indole-4-carbaldehyde used therein to give 3.00 g of methyl 1 -benzylindole-6-cait>oxylate as a brown oily 
45 substance. The yield thereof was found to be 99%. 



NMR(CDCI 3 )5: 3.90 (3H,s), 5.40 (2H,s), 6.58 (1 H,d,J=3.0Hz), 7.0 
(1H ( d,J=7.6Hz) ( 7.80 (1H,d,J=7.6Hz), 8.10 (1H,s) 



- 7.2 (2H,m), 7:2-7.4 (4H,m), 7.65 
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Example 314: Synthesis of 1-benzylindole-6-carbaldehyde 
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The same procedures used in Examples 299 and 35 were repeated except for using 2.50 g of the methyl 1-ben- 
zylindole-6-carboxylate prepared in Example 313 to give 1.65 g of 1-benzylindole-6-carbaldehyde as brown crystals. 
The yield thereof was found to be 75%. 

NMR(CDCI 3 )5: 5.40 (2H f s), 6.62 (1 H,d.J=3.1Hz), 7.0-7.2 (2H,m), 7.2-7.4 (4H,m), 7.64 (1H t d f J=8:2Hz), 7. 74 
(1H,d,J=8.2Hz), 7.85 (1H,s), 10.00 (1H, s) 

Example 315: Synthesis of S-CI-benzylindol-e-yOmethylene^^-thiazolidinedione 




The same procedures used in Example 2 were repeated except for using 1 .50 g of 1 -benzylindole-6-carbaidehyde 
prepared in Example 314 to give 1 .77 g of 5-(1 -benzylindol-6-yl)methylene-2,4-thiazolidinedione as yellow crystals. The 
45 yield thereof was found to be 83%. 

IR (KBr) cm' 1 : 1740, 1690. 1590, 1320 

NMR (DMSO-d 6 ) 5 : 5.48 (2H,s), 6.58 (1 H,d,J=2.9Hz), 7.0-7.4 (6H,m), 7.6-7.8 (3H,m). 7.87 (1 H,s), 12.48 (1 H.bs) 



50 
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Example 316: Synthesis of 5-(1«benzylindol-6-yl)methyl-2,4-thiazolidinedione 



5 



10 




20 The same procedures used in Example 6 were repeated except for using 1.50 g of 5-(1-benzylindol-6-yl)methyl- 
ene-2,4-thiazolidinedione prepared in Example 315 to give 0.98 g of 5-(1-benzylindol-6-yl)methyl-2,4-thiazolidinedione 
as a colorless amorphous substance. The yield thereof was found to be 65%. 

IR (KBr) cm" 1 : 1 750. 1 690, 1320, 1 150 
25 NMR (DMSO-d 6 ) 5 : 3.0-3.2 (1H,m). 3.4-3.6 (1H,m), 4.8- 5.0 (1H,m), 5.38 (2H,s), 6.44 (1HdJ=29 Hz) 6 92 
(1H,dJ=8.1Hz), 7.1-7.6 (8H,m) 

Example 317: Synthesis of 5-[1-(4-hydroxybenzyl)indol-3-yl]methyl-2,4-thiazolidinedione 



35 



40 




0 



45 There was dissolved, in 30 ml of methylene chloride, 259 mg of 5-[1-(4-benzy!oxybenzyl)indol-3-yl]methyl-2,4-thia- 
zolidinedione prepared in Example 265 and the resulting solution was cooled to -78 °C. After dropwise addition of a 
solution of boron tribromide (1.0 M) in methylene chloride (10.17 ml), the temperature of the mixture was slowly raised 
up to room temperature. After stirring the mixture for 2 hours, a saturated sodium hydrogen carbonate aqueous solution 
was added followed by extraction with ethyl acetate. The resulting organic phase was washed with a saturated common 

so salt solution, dried over anhydrous sodium sulfate and the solvent was removed by evaporation under reduced pressure 
to give 105 mg of 5-[1-(4-hydroxybenzyl)indol-3-yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The 
yield thereof was found to be 51 %. 

IR (KBr) cm' 1 : 1740, 1680, 1510, 1330 
55 NMR(DMSO-d 6 )5: 3.31 (1H,dd.J=14.6Hz, 8.4Hz), 3.46 (1H,dd, J=14.6Hz. 4.0Hz), 4.92 (1 H,dd.J=8.4Hz, 4.0 Hz), 
5.24 (2H,s), 6.65 (2H,d,J=7.6Hz), 6.9 -7.3 (4H,m) t 7.33 (1H,s), 7.40 (1H,d, J= 8.0Hz), 7.56 
(1H,dJ=7.3Hz),9.35(1H,s), 11.96(1H,bs) 
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Example 318: Synthesis of 5-[1-(4-hydroxybenzyl)indol-4-yl]methyl-2,4-thiazolidinedione 



5 



0 




II 



10 



HO 



NH 



15 



The same procedures used in Example 317 were repeated except for using 1.50 g of 5-[1 -(4-benzyloxyben- 
20 2yl)indol-4-yl]methyl-2,4-thiazolidinedione prepared in Example 109 to give 1.19 g of 5-[1-(4-hydroxybenzyl)indol-4- 
yl]methyl-2,4-thiazolidinedione as pale brown crystals. The yield thereof was found to be 100%. 

IR (KBr) cm* 1 : 1750, 1690, 1510, 1180. 750 

NMR (DMSO-d 6 ) 5 : 3.30 (1H,dd,J=14.1Hz, 10.3Hz), 3.69 (1H, dd, J=14.1Hz, 4.0Hz). 4.98 (1H.dd.J=10.3Hz. 4.0Hz). 
25 5.26 (2H,s). 6.54 (1 H,d,J=3.3Hz), 6.68(2H,d, J=8.4Hz), 6.87 (1 H,d,J=7.0Hz). 7.05 (1 H.t.J=7.0Hz). 

7.08 (2H.d.J=8.4Hz), 7.38 (1H,d,J=7,0Hz), 7.46 (1H,d,J=3.3Hz), 9.33 (1H,bs). 12.06 (1H.bs) 

3* 

Example 319: Synthesis of 1-(2-hydroxy-2-phenyl ethyl) indole-4-carboxylic acid 



The same procedures used in Example 1 were repeated except for using 4.53 g of styrene oxide and 6.00 g of 
methyl indole-4-carboxylate as a starting material to give 5.48 g of 1 -(2-hydroxy-2-phenylethyl) indole-4-carboxylic acid 
45 as a yellow amorphous substance. The yield thereof was found to be 57%. 

NMR (CDCI 3 ) 5 : 4.37 (2H,d,J=5.5Hz), 5.04 (1 H.t,J=5.5Hz), 7.1 -7.4 (8H,m), 7.5-7.6 (1H,m), 8.0-8.1 (1H,m) 
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Example 320: Synthesis of methyl 1-(2-hydroxy-2-phenylethyl)indole-4-carboxylate 



w 




C0 2 Me 



15 



20 



25 



There were dissolved, in 80 ml of dimethyrformamide, 5.39 g of 1-(2-hydroxy-2-phenylethyl)indole-4-carboxylicacid 
prepared in Example 319 and 3.05 g of methyl iodide, followed by further addition of 2.91 g of potassium carbonate and 
stirring at room temperature for 30 minutes. The reaction system was poured into 300 ml of a 1 0% ammonium chloride 
aqueous solution and extracted with ethyl acetate (100 mix 3). The resulting organic phase was washed, in order with 
a 10% citric acid aqueous solution and a saturated common salt solution, dried over anhydrous sodium sulfate and the 
solvent was removed by evaporation under reduced pressure to give a crude product. The crude product was purified 
by silica gel column chromatography (hexane : ethyl acetate = 5:1) to give 5.14 g of methyl 1-(2-hydroxy-2-phenyle- 
thyl)mdole-4-carboxylate as a yellow oily substance. The yield thereof was found to be 91%. 

NMR(CDCI 3 )6: 3.91 (3H.s). 4.28 (2H,d.J=5.9Hz), 4.9-5.0 (1H.m), 7.0-7.4 (8H,m). 7.48 (1H.dJ=7 7Hz) 7 85 
(1H,d.J=7.3Hz) . ' ' 



Example 321: Synthesis of 1-(2-hydroxy-2-phenylethyl)indole-4-carbaldehyde 



30 
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There were dissolved, in 40 ml of dimethylformamide, 5.14 g of 1-(2-hydroxy-2-phenylethyl)indole-4-carboxylate 
45 prepared .n Example 320. 2.37 g of imidazole and 4.50 g of t-butyldimethylsilyl chloride and the resulting solution was 
stirred at room temperature for 21 hours. The solution was then poured into 1 00ml of water and extracted with ethyl ace- 
tate (1 00 mix 2). The extract was washed in order with a 1 0% citric acid aqueous solution, a saturated sodium hydrogen 
carbonate aqueous solution and a saturated common salt solution, then dried over anhydrous sodium sulfate and the 
solvent was removed by evaporation under reduced pressure. The resulting crude product was purified by silica gel col- 
so umn chromatography (hexane : ethyl acetate = 10:1) to give 6.97 g of a pale yellow oily substance. The substance was 
dissolved in 20 ml of tetrahydrofuran and then dropwise added to a suspension of lithium aluminum hydride (516 mg) 
in tetrahydrofuran (40 ml) with ice-cooling. After stirring at room temperature for 1 .5 hour, 0.52 ml of water 0 52 ml of a 
1 5% aqueous sod.um hydroxide solution and 1 .56 ml of water were, in order, added to the mixture, followed by drying 
over potassium carbonate, filtration and removal of the solvent through evaporation under reduced pressure to give 
s, 6.42 g of a colorless oily substance. This substance was dissolved in 70 ml of methylene chloride, followed by addition 
of 37.5 g of manganese dioxide, stirring at room temperature for 17 hours, filtration through a Celite layer removal of 
the solvent through evaporation under reduced pressure to give 5.1 g of a pale yellow oily substance. The substance 
was dissolved in 40 ml of tetrahydrofuran. followed by addition of 25.8 ml of a 1.0M tetrabutylammonium fluoride solu- 
tion and stirring at room temperature for 3.5 hours. Water (50 ml) was added to the solution, extracted with ethyl acetate 
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(100 mix 2), followed by washing of the extract with, in order, 5% hydrochloric acid, a saturated sodium hydrogen car- 
bonate aqueous solution and a saturated common salt solution, drying over anhydrous sodium sulfate and removal of 
the solvent through evaporation under reduced pressure to give a crude product. The crude product was purified by sil- 
ica gel column chromatography to give 3.55 g of 1 -(2-hydroxy-2-phenylethyl)indole-4-carbaldehyde as a yellow oily sub- 
stance. The yield thereof was found to be 75%. 

NMR (CDCI 3 ) 5 : 4.3-4.4 (2H,m), 5.05 (1H,dd,J=6.6Hz, 5.1Hz) 7.1 -7.4 (8H,m), 7.6-7.7 (2H,m), 10.22 (1H,s) 
Example 322: Synthesis of 5-[1-(2-hydroxy-2-phenylethyl)indol-4-yllmethylene-2,4-thiazolidinedione 



10 



15 



20 




25 



The same procedures used in Example 2 were repeated except for using 1.00 g of 1-(2-hydroxy-2-phenyle- 
thyl)indole-4-carbaldehyde prepared in Example 321 to give 544 mg of 5-[1 -(2-hydroxy-2 -phenyl ethyl) indol-4-yl]meth- 
30 ylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 40%. 

IR (KBr) cm -1 : 1730, 1690, 1590, 1330, 1290, 1 160, 750 

NMR (DMSO-dy 5 : 4.3-4.4 (2H,m), 4.9-5.0 (1 H,m), 6.69 (1 H,d,J=2.9Hz), 7.1 -7 r 4 (7H,m), 7.47 (1 H,d,J=2.9Hz), 7.63 
(1H,d,J=7.7Hz), 8.12 (1H,s), 12.53 (1H t bs) 

35 

Example 323: Synthesis of 5-[1-(2-hydroxy-2-phenylethyl)indol-4-yl]methyl-2,4-thiazolidinedione 
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The same procedures used in Example 3 were repeated except for using 540 mg of 5-[1-(2-hydroxy-2-phenyle- 
£5 thyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 322 to give 538 mg of 5-[1-(2-hydroxy-2-phenyle- 
thyl)indol-4-yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 99%. 

IR (KBr) cm* 1 : 1750, 1690, 1330, 1160, 750 

NMR(CDCI 3 )6: 3.25 (1H,dd,J= 13.9Hz, 11.0Hz), 3.93 (1H,dd,J=13.9Hz, 3.7Hz), 4.2 -4.4 (2H,m), 4.68 
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(1H.dd.Ja11.0Hz. 3.7Hz). 5.0 -5.1 (1H.m). 6.54 (1H,d.J=3.3Hz), 6.95 (1H.d.J=7.0Hz), 7.1-7.4 
(8H,m) 

Example 324: Synthesis of 1 -(2-benzyloxy-2-phenylethyl)indo!e-4-carbaldehyde 



10 



15 




There was suspended 26.4 mg of 60% sodium hydride in 5 ml of dimethylformamide, followed by addition of a solu- 
tion of 1-(2-hydroxy-2-phenylethyl)indole-4-carbaldehyde (160 mg) in dimethylformamide (2 ml) with ice-cooling. After 
stirring at room temperature for 15 minutes, the mixture was ice-cooled, then a solution of benzyl bromide (115 2 mg) 
in dimethylformamide (2 ml) was added thereto and stirred at room temperature for 3 hours. The reaction system was 
poured into 50 ml of a 10% ammonium chloride aqueous solution and extracted with ethyl acetate (50 mix 2) The 
resulting organic phase was washed with, in order, a 10% citric acid aqueous solution, a saturated sodium hydrogen 
carbonate aqueous solution and a saturated common salt solution, dried over anhydrous sodium sulfate and the solvent 
was removed through evaporation under reduced pressure to give a crude product. The crude product was purif iecf by 
silica gel column chromatography (hexane : ethyl acetate = 10:1) to give 170 mg of 1-(2-benzyloxy-2-phenyle- 
thyl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 80%. 

NMR(CDCl 3 ) 6 : 4.1-4.5 (4H,m), 4.64 (1H,dd,J=7.3Hz, 4.4Hz) 6. 9-7.0 (2H,m), 7.1-7.4 (11H,m), 7.5-7.7 (2H,m), 



Example 325: Synthesis of 5-[1-(2-benzyloxy-2-phenyIethyl)indoi-4-yl]methylene-2,4-thiazolidinedione 
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The same procedures used in Example 2 were repeated except for using 165 mg of 1 -(2-benzyloxy-2-phenyle- 
thyl)indole-4-carbaldehyde prepared in Example 324 to give 164 mg of 5-[1-(2-benzyloxy-2-phenylethyl)indol-4- 
yl]methy!ene-2.4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 78%. 

IR (KBr) cm" 1 : 1750, 1680, 1590, 1330, 1290, 750 

NMR (DMSO-d 6 ) 6 : 4.15 (1H,d,J=1 2.3Hz), 4.34 {1Hd.J-12.3Hz). 4.4- 4.6 (2H,m), 4.78 (1H,dd,J=7.5Hz 4. 4Hz) 6 74 
(1H,d,J=3.3Hz), 6.9- 7.0 (2H,m), 7.1 -7.5 (10H,m), 7.51 (1H,d,J=3.3Hz), 7.6- 7.7 (1H,m) 8 15 
(1-H.s), 12.57 (1H,bs) 
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Example 326: Synthesis of 5-[1-(2-benzyioxy-2-phenylethyl)indo!-4-yl]methyl-2,4-thia20lidinedione 




The same procedures used in Example 3 were repeated except for using 160 mg of 5-[1-(2-benzyloxy-2-phenyle- 
20 thyl)indol-4-yl]methylene-2 1 4-thiazolidinedione prepared in Example 325 to give 139 mg of 5-[1-(2-benzyloxy-2-phe- 
nyiethyl)indol-4-y!]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 
87%. 

IR (KBr) cm* 1 : 1750. 1690, 1330, 1290, 1090. 740 
25 NMR(DMSO-d 6 )6: 3.32 (1H,dd,J=14.1 Hz. 10.3Hz). 3.71 (1 H,dd,J=14.1 Hz. 4.0Hz), 4.14 (1 H,d,J=12.8Hz), 4.34 
(1H.d.J=1 2.8Hz). 4.3- 4.5 (2H,m). 4.76(1 H,dd,J=7.3Hz, 4.0Hz). 5.00 (1H.dd.J=10.3Hz. 4.0Hz). 
6.53 (1H.d.J=3.3Hz). 6.8 -7.5 (14H. m). 12.06 (1H.bs) **' 

Example 327: Synthesis of 5-(1-(2-fluoro-2-phenylethyl)indol-4-yl]methyl-2.4-thiazolidinedione 
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To 10 ml of methylene chloride, there was dissolved 134 mg of 5-[1^(2-hydroxy-2-phenylethyl)indol-4-yl]methyl-2.4- 
thiazolidinedione prepared in Example 323 under an argon gas atmosphere and the resulting solution was then cooled 
to -34 °C. After addition of 88 mg of diethyl am inosulfur trif luoride to the solution and stirring it for 5 minutes and the solu- 
tion was then stirred at room temperature for additional 30 minutes. After addition of 10 ml of methanol, the solution was 
poured into 50 ml of water and extracted with ethyl acetate. The resulting extract was dried over anhydrous sodium sul- 
fate and the solvent was removed through evaporation under reduced pressure to give a crude product. The product 
was purified by preparatory silica gel thin layer chromatography (hexane : ethyl acetate = 10:1) to give 98 mg of 5-[1- 
(2-fluoro-2-phenylethyl)indol-4-yl]methyl-2,4-thiazoridinedione as a yellow amorphous substance. The yield thereof was 
found to be 73%. 



IR (KBr) cm* 1 : 1750. 1700. 1440. 1330. 1300. 1 160, 750 

NMR(CDCI 3 )5: 3.27 (1H,dd.J=13.9Hz, 11.0Hz). 3.96 (1H,dd,J=13.9Hz, 3.7Hz), 4.4-4.6 (2H,m), 4.71 
(1H.dd.J-1 1.0Hz. 3.7Hz). 5.6 -5.8 (1H,m), 6.57 (1H,d.J=2.9Hz).6.97 (1H,d.J=6.6Hz), 7.1-7.4 
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(8H,m), 8.90(1 H.bs) 

Example 328: Synthesis of 5-[1-(2-chloro-2-phenylethyl)indol-4-yl]methyl-2 f 4-thiazdidin 
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0 



NH 



20 

To 10 ml of methylene chloride, there were dissolved 150 mg of 5-[1-(2-hydroxy-2-phenylethyl)indol-4-yl]methyl- 
2,4-thiazolidinedione prepared in Example 323 and 45 mg of triethylamine under an argon gas atmosphere and then 
51 mg of methanesulfonyl chloride was added to the solution under ice-cooling. After stirring at room temperature for 
30 minutes. 30 ml of ethyl acetate was added to the solution, the mixture was in order washed with a 10% citric acid 

25 aqueous solution, a saturated sodium hydrogen carbonate aqueous solution and a saturated common salt solution, 
dried over anhydrous sodium sulfate and then the solvent was removed by evaporation under reduced pressure. The 
resulting residue was dissolved in 10 ml of dimethylformamide. followed by addition of 21 mg of lithium chloride Ind 
heating to 70 °C with stirring for 20 hours. The solution was poured into a 10% ammonium chloride aqueous solution 
and extracted with ethyl acetate (20 mix 3). The resulting extract was in order washed with a 10% citric acid aqueous 

30 solution, a saturated sodium hydrogen carbonate aqueous solution and a saturated common salt solution, dried over 
anhydrous sodium sulfate and the solvent was removed through evaporation under reduced pressure to give a crude 
product. The product was purified by preparatory silica gel thin layer chromatography (hexane : ethyl acetate = 10:1) to 
give 35 mg of 5-[1-(2-chloro-2-phenylethyl)indol-4-yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. 
The yield thereof was found to be 22%. 

35 

IR (KBr) cm -1 : 1750. 1690, 1440, 1330. 1300, 1600, 750 

NMR (CDCI 3 ) 5 : 3.1-3.3 (1H,m), 3.8-4.0 (1H,m), 4.5-4. 7(3H, m), 5.16 (1H,t,J=7.0Hz), 6.47 (1H,d,J=3.3 Hz) 6 9 - 
7.0 (2H,m), 7.1-7.4 (7H,m), 8.48 (1H,bs) 

40 Example 329: Synthesis of 1 -(2-azido-2-phenylethyl)indole-4-carbaldehyde 



50 





55 



To 10 ml of methylene chloride, there were dissolved 200 mg of 1-(2-hydroxy-2-phenylethyl)indole-4-carbaIdehyde 
prepared in Example 321 and 152 mg of triethylamine and then the resulting solution was ice-cooled, under an argon 
gas atmosphere. To the solution there was added 103 mg of methanesulfonyl chloride and the mixture was stirred at 
room temperature for 10 minutes. Ethyl acetate (30 ml) was added to the solution, the mixture was in order washed with 
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w 



15 



a 2% hydrochloric acid aqueous solution, a saturated sodium hydrogen carbonate aqueous solution and a saturated 
common salt solution, dried over anhydrous sodium sulfate and then the solvent was removed by evaporation under 
reduced pressure. The resulting residue was dissolved in 5 ml of dimethylformamide, followed by addition of 78 mg of 
sodium azide, heating to 45°C with stirring for 30 minutes. The reaction system was poured into 20 ml of water and then 
extracted with ethyl acetate. The resulting extract was in order washed with a 2% hydrochloric acid aqueous solution, a 
saturated sodium hydrogen carbonate aqueous solution and a saturated common salt solution, dried over anhydrous 
sodium sulfate and then the solvent was removed by evaporation under reduced pressure to give a crude product. The 
crude product was purified by silica gel column chromatography (hexane : ethyl acetate =10:1) to give 162 mg of 1-(2- 
azido-2-phenylethyl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 98%. 

NMR (CDCI 3 ) 5 : 4.36 (2H,d,J=6.6Hz), 4.87 (1H,t,J=6.6Hz), 7.1 -7.4 (8H,m), 7.54 (1H,d,J=8.5Hz), 7.6-7.7 (1H,m), 
10.24 (1H,S) 

Example 330: Synthesis of 5-[1-(2-azido-2-phenylethyl)indol-4-yl]methylene-2,4-thiazolidinedione 



20 



25 



Ph 




,0. 



30 

The same procedures used in Example 2 were repeated except for using 160 mg of 1 -(2-azido-2-phenyle- 
thyl)indoie-4-carbaldehyde prepared in Example 329 to give 108 mg of 5-[1-(2-azido-2-phenylethyl)indol-4-yl]methyl- 
ene-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 50%. 

.35 IR (KBr) cm -1 : 1730, 1690. 1500, 1310, 1160. 750 

NMR (CDCI3) 5 : 4.34 (2H.d.J=6.6Hz). 4.88 (1H.t,J=6.6Hz), 6.75(1 H,d,J=3.3Hz), 7.0-7.2 (2H,m), 7.2-7.5 (7H,m), 
8.34 (1H,s). 9.12 (1H,bs) 



Example 331: Synthesis of 5"[l-(2-amino-2-phenylethyl)indol-4-yl]methyl-2 l 4-thiazolidinedione 



40 



45 



50 




55 

The same procedures used in Example 6 were repeated except for using 100 mg of 5-[1-(2-azido-2-phenyle- 
thyl)indol-4-yl]methylene-2,4-thiazolidinedione prepared in Example 330 to give 55 mg of 5-[1-(2-amino-2-phenyle- 
thyl)indol-4-yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 58%. 
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IR (KBr) cm' 1 : 1690, 1560, 1290, 1220, 750 

NMR(CDCI 3 )5: 3.29 (1H.dd.Ja14.8Hz. 11.4Hz). 3.98 (1H,dd,J=18Hz, 3.7Hz), 4.2-4.5 (3H.m), 4.72 (1H, 
dd.J=1 1.4Hz, 3.7Hz), 6.5 -6.6 (1H.m). 6.9 - 7.0 (1H.ni). 7.1 -7.4 (8H,m) 

5 Example 332: Synthesis of 5- [1 -[2-(N,N-dimethylamino)-2-phenyiethyl]indol-4-yl } methyl-2,4-thiazolidinedione 




NH 



20 



To 5 ml of ethanol. there were added 40 mg of 5-[1-(2-amino-2-phenylethyl)indol-4-yl]methyl-2,4-thiazolidinedione 
prepared in Example 331 , 36 mg of 37% formalin and 28 mg of sodium cyanoborohydride, followed by addition of a drop 

25 of acetic acid and heating under reflux for 2.5 hours. The reaction system was poured into 20 ml of water and extracted 
with ethyl acetate. The resulting extract was. in order, washed with a 10% citric acid aqueous solution! a saturated 
sodium hydrogen carbonate aqueous solution and a saturated common salt solution, dried over anhydrous sodium sul- 
fate and the solvent was removed through evaporation under reduced pressure to give a crude product. The product 
was purified by preparatory silica gel thin layer chromatography (chloroform : methanol = 10:1) to give 25 mg of 5- [1- 

30 [2-(N,N-dimethylamino)-2-phenylethyl]indol-4-yl } m ethyl -2.4-thiazolidinedione as a yellow amorphous substance. The 
yield thereof was found to be 58%. 

IR (KBr) cm* 1 : 1690, 1610, 1290, 1160, 750 

NMR (DMSO-d 6 ) 5 : 2.15 (6H,s), 3.28 (1H,dd,J=14.3Hz, 9.9Hz), 3.64 (1H,dd,J=14.3Hz, 4.0Hz), 3.92 (2H,t,J=7.0Hz), 
35 4.4 -4.6 (1 H,m), 6.5 -6.6 (1 H.m). 6.8 -6.9 (1 H,m), 7.0 -7. 1 (1 H.m), 7.2 - 7.4(7H,m) 

Example 333: Synthesis of 1-(2-methoxy-2-phenylethyl)indole-4-carbaldehyde 



40 




CH0 



so 



The same procedures used in Example 324 were repeated except for using 1 13 mg of methyl iodide and 189 mg 
of 1-(2-hydroxy-2-phenylethyl) indole-4-carbaldehyde prepared in Example 321 as a starting material to give 185 mg of 
55 1 -(2-methoxy-2-phenylethyl)indole-4-carbaldehyde as a yellow oily substance. The yield thereof was found to be 93%. 

NMR(CDCI 3 )5: 3.17 (3H.s). 4.2-4.5 (3H.m). 7.1-7.4 (8H,m ) 7.54 (1H,d.J=8.1Hz), 7.60 (1H,d,J=7.3Hz), 
1 0.24(1 H,s) 
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Example 334: Synthesis of 5-[1-(2-methoxy-2-phenylethyl)indol-4-yl]methylene-2,4-thiazolidinedi 



5 



0 



15 



10 




The same procedures used in Example 2 were repeated except for using 180 mg of 1 -(2-methoxy-2-phenyie- 
20 thyl)indole-4-carbaldehyde prepared in Example 333 to give 241 mg of 5-[1 -(2-methoxy-2-phenylethyl) indoi-4-yl]meth- 
ylene-2,4-thiazolidinedione as yellow crystals. The yield thereof was found to be 99%. 

IR (KBr) cm* 1 : 1740, 1690, 1300, 1100, 750 

NMR (CDCI 3 ) 6 : 3.19 (3H,s), 4.2- 4.5 (3H,m), 6.70 (1H.d,J=2.9Hz), 7.1-7.4 (9H,m), 8.35 (1H,s). 9.03 (1H, bs) 

25 

Example 335: Synthesis of 5-[1 -(2-methoxy-2-phenylethyl)indol-4-yl]methyl-2.4-thiazolidinedione 



The same procedures used in Example 3 were repeated except for using 230 mg of 5-[1 -(2-methoxy-2-phenyle- 
45 thyl)indo1-4-yl]methylene-2,4-thiazolidinedione prepared in Example 334 to give 1 82 mg of 5-[1 -(2-methoxy-2-phenyle- 
thyl)indol-4-yl]methyl-2,4-thiazolidinedione as a yellow amorphous substance. The yield thereof was found to be 79%. 

IR (KBr) cm 1 : 1750, 1690. 1330. 1 160, 750 

NMR(DMSO-d 6 )5 : 3.05 (3H,s), 3.31 (1H,dd.J=14.3Hz, 10.3Hz), 3.68 (1H,dd,J=14.3Hz, 4.0Hz), 4.2 - 4.4 (2H,m), 
so 4.59 (1H,dd,J=7.3Hz, 4.4Hz), 4.98 (1H,dd,J=10.3Hz, 4.0Hz), 6.49 (1H,d,J=3.3Hz), 

6.87(1 H,d,J=7.3Hz), 7.05 (1 H,t,J=7.3Hz). 7.2 -7.4 (7H,m), 12.05 (1H,bs) 



30 
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Example 336: Synthesis of 5-[1-(N,N<limethylaminobenzyl)indol-4-yl]methyl-2,4-thiazo!idinedione 




is 



To 150 ml of ethanol, there was dissolved 750 mg of 5-[1-(4-nitrobenzyl)indol-4-yl]methylene-2,4-thiazolidinedione 
prepared in Example 189, followed by addition of 0.4 ml of 37% formalin and 750 mg of 10% palladium/carbon and stir- 
ring at room temperature and a hydrogen gas pressure (6 kg/cm 2 ) for 1 3 hours. The catalyst was filtered off through a 
20 Celite layer and the solvent was removed through evaporation under reduced pressure. Hexane was added to the res- 
idue obtained to crystallize it and to thus give 409 mg of 5-[1-(N,N-d imethylaminobenzyl)indol-4-yl]methyl-2,4-thiazoli- 
dinedione as pale brown crystals. The yield thereof was found to be 55%. 

IR (KBr) cm" 1 : 1740, 1690, 1620, 1520, 1350, 1160, 750 
25 NMR (DMSO-d 6 ) 6 : 2.83 (6H,s), 3.1- 3.3 (1H,m). 3.76 (1H,dd,J=14.3Hz, 4.0Hz). 5.05 (1 H.dd,J=10.6Hz, 4.0Hz),5.24 
(2H,s). 6.53 (1H,d.J=2.9Hz), 6.64 (2H,d.J=8.8Hz), 6.88 (1Kd,J=7.3Hz), 7.0-7.2 (1H,m), 7.11 
(2H,d. J=8.8Hz), 7.40 (1H,d.J=:8.1Hz), 7.47 (1H.d,J=2.9Hz) '& 

Example 337: Synthesis of 5-[1-(2-picolyl)indol-4-yl]methyl-2,4-thiazolidinedione hydrochloride 

30 




Ethyl acetate (50 ml) was added to 1.00 g of 5-[1 -(2-picolyl) indol-4-yl]methyl-2,4-thiazolidinedione prepared in 
Example 133, followed by stirring the mixture, addition of 5 ml of 4N hydrochloric acid (a solution in ethyl acetate) and 
recovery of the separated crystals through filtration. The crystals were washed with ethyl acetate and then dried at room 
so temperature under reduced pressure to give 1 .07 g of 5-[1 -(2-picolyl)indol-4-yl]methyl-2,4-thiazolidinedione hydrochlo- 
ride as colorless crystals. The yield thereof was found to be 96%. 

IR (KBr) cm" 1 : 1700, 1640, 1620, 760 

NMR(DMSO-d 6 )5:3.34 (1H l dd,J=10.6Hz, 14.5Hz). 3.70 (1H.dd,J=14.5Hz. 3.7Hz), 5.00 (1H,dd.J=3.7Hz, 10.6Hz), 
55 5.73 (2H.s). 6.66 (1H,d,J=3.3Hz), 6.93(1 H.d.J=7.3Hz), 7.08 (1H, dd,J=7.3Hz, 7.7Hz),7.18 

(1H,d.J=8.1Hz), 7.43 (1H,d,J =8. 1Hz), 7.5-7.7 (2H,m), 8.0 -8.2 (1H,m) , 8.74 (1H,d,J=4.8Hz), 
12.08 (1H,bs) 
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Example 338: Synthesis of methyl 1-phenethylindole-6-carboxylate 



5 



10 



15 




20 

The same procedures used in Example 1 were repeated except for using 2.00 g of methyl indole-6-carboxylate and 
2.54 g of phenethyl bromide instead of the indole-4-carbaldehyde and benzyl bromide used in Example 1 to give 0.61 
g of methyl 1-phenethylindole-6-carboxylate as a yellow oily substance. The yield thereof was found to be 19%. 

25 

NMR(CDCI 3 )5: 3.12 (2H,tJ=7.1Hz). 3.95 (3H.s). 4.4 1 (2H.U-7.1Hz). 6.45 (1H,d.J=2.9Hz). 6.9-7.4 (6H.m), 
7.62(1 H.d.j=8.3Hz),7.79(1H,d.j-8.3Hz). 8.10(1 H.s) ~* 

Example 339: Synthesis of 6-(hydroxymethyl)-1-phenethylindole 

30 



35 



40 



45 




The same procedures used in Example 299 were repeated except for using 0.60 g of methyl 1-phenethylindole-6- 
50 carboxylate prepared in Example 338 to give 0.50 g of 6-(hydroxymethyl)-1 -phenethylindole as colorless crystals. The 
yield thereof was found to be 93%. 

NMR (CDCI 3 ) 5 : 3.10 (2H.t.J=7.0Hz). 4.38 (2H.t.J=7.0Hz). 4.80(2H,s). 6.42 (1 H,d,J=3.0Hz), 6.9-7.4 (8H, m), 7.61 
(1H.d.J=8.0Hz) 

55 
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Example 340: Synthesis of 1-phenethylindole-6-carbaldehyde 



5 



10 



15 




20 The same procedures used in Example 35 were repeated except for using 0.50 g of 6-(hydroxymethyt)-1- 
phenethylindole prepared in Example 339 to give 0.49 g of 1-phenethylindole-6-carbaldehyde as a brown oily sub- 
stance. The yield thereof was found to be 98%. 

NMR(CDCI 3 )5: 3.12 (2H,t,J=7.2Hz), 4.46 (2H,t.J=7.2Hz), 6.50(1 H,dj=2.9Hz), 7.0- 7.4 (6H,m), 7.5-7.9 
25 (3H,m),10.05(1H,s) 

Example 341 : Synthesis of 5-(1 -phenethylindol-6-yl)methylene-2,4-thiazolidinedione 



30 



35 



40 



45 




The same procedures used in Example 2 were repeated except for using 0.45 g of 1-phenethylindole-6-carbalde- 
so hyde prepared in Example 340 to give 0.46 g of 5-(1-phenethylindol-6-yl)methylene-2,4-thiazolidinedione as yellow 
crystals. The yield thereof was found to be 74%. 

IR (KBr) cm" 1 : 1740, 1680. 1580, 1350. 1320 

NMR(DMSO-d 6 )5:3.10 (2H.tJ-7.1Hz), 4.47 (2H.t.J=7.1Hz). 6.48 (1H,d,J=3.3Hz), 7.1- 7.3 (6H.m), 
55 7.50(1 H,d,J=3.3Hz), 7.67 (1H,dJ=8.4Hz), 7.81 (1H.s). 7.94 (1H.s), 12.48 (1H.bs) 
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Example 342: Synthesis of 5-(1-phenethylindol-6-y!)methyl-2,4-thiazolidinedione 



5 



10 



15 




0 



20 

The same procedures used in Example 6 were repeated except for using 0.40 g of 5-(1-phenethylindol-6-yl)meth- 
ylene-2,4-thiazolidinedione prepared in Example 341 to give 0.32 g of 5^(1 -phenethylindol-6-yl)methyl-2,4-thiazolidine- 
dione as a yellow oily substance. The yield thereof was found to be 80%. 
25 . 
IR (KBr) crrf 1 : 1750. 1700, 1680. 1340, 1320 

NMR (DMSO-d 6 ) 8 : 3.05 (2H,t.J=7.0Hz), 3.1-3.3 (1 H.m), 3.5 - 3.7 (1 H.m). 4.37 (2H,t,J=7.0Hz). 4.7- 4.9 (1 Km)'; 6.33 
(1H,d.J=2.9Hz). 6.90 (1H,d,J=8. 8Hz), 7.1-7.5 (8H t m) 

30 





Preparation of Tablet 


35 


(1) Compound (the compound prepared in Example 3) 


20 mg 




(2) lactose 


142 mg 




(3) corn starch 


30 mg 




(4) hydroxypropyl cellulose 


7.4 mg 


40 


(5) water 


(0.03ml) 




(6) magnesium stearate 


0.6 mg 




total 


200 mg 



45 



The foregoing components were weighed out, followed by mixing Components (1) to (4), kneading them after addi- 
tion of water (5), drying in vacuo at 40 °C for 16 hours, pulverization in a mortar and classification through a sieve of 16 
mesh size to thus give granules. Component (6) was added to the granules, followed by admixing them and forming 
so them into tablets (200 mg each) using a rotary tablet machine. 

Test Example 

Glucose-uptake tests as a means for screening compounds for the effect of reducing the blood sugar level were 
55 carried out according to the following procedures. 

Materials 

1) Cell: The following cells were used. 
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3T3-L1 (purchased from Dainippon Pharmaceutical Co. Ltd.) 

2) Reagents: The following reagents were used. 

DMEM (GIBCO); FBS (GIBCO); PBS (Nippon Suisan Kaisha, Ltd.); 2-DOG: 2-deoxyglucose (SIGMA); 2-H 3 - 
DOG: 2-H -deoxyglucose (Amersham); DMSO: dimethylsulfoxide (Wako Pure Chemical Co.. Ltd.); ACS2 (Amer- 
sham); urea (Wako Pure Chemical Co., Ltd.); protein-determining kit (Bio Rad Code No.). 

3) Instrument: The following instrument was used in the test 

24-well plate (Falcon) 

Method 



3T3-L1 cells were dispersed in a 10% FBS-containing DME medium in a ceil concentration of 10000 cellsftnl the 
resulting cell suspension was dispensed into a 24-well plate in an amount of 1 ml per well and the cells were cultivated 
in a 5% C0 2 -incubator at 37°C for 5 days. After soaking up the medium in the wells, the plate was washed once with 
PBS in an amount of 2 ml/well. Each sample compound was dissolved in DMSO and then diluted with a 10% FBS-con- 
taining DME medium to a concentration of 50, 25, 12.5. 6.25 or 0 ng/ml. The cells were cultivated in a sample com- 
pound-containing medium at 37°C for 24 hours in a 5%-C0 2 -incubator. After the cultivation, the medium was soaked 
up and the plate was washed three times with 2 ml/well each of PBS. After soaking up the PBS. PBS containing 2-H 3 - 
DOG (0.2 n Ci) and 20nM of 2-DOG (20mM for non specific bound) was added in an amount of 0.5 ml per well, followed 
by incubation at 37 °C for 7 minutes, transferring the plate on ice and immediate removal of the supernatant through 
soakmg up. After washing with 2 ml/well of PBS. the PBS was sufficiently soaked up. The cells were lysed by addition 
of 1 ml/well of 4M urea, followed by taking 0.7 ml of the lysate, addition of 15 ml of ACS2 and determination of the 
amount of the 2-H -DOG taken in the cells using a scintillation counter. The lysate was also inspected for the amount 
of proteins using 0.2 ml out of the rest of the lysate, according to the microassay method using a protein-determining 
kit. Each cpm value determined was divided by the amount of proteins and the value thus obtained was defined to be 
2-DOG uptake (%). 
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Results 



5 


Experimental Results on Glucose- Uptake [2-DOG Uptake(%) at a concen- 
tration of 50 \lqM] 




Ex. No. 


% 


Ex. No. 


% 


Ex. No. 


% 


Ex. No. 


% 




2 


182 


3 


217 


5 


227 


6 


166 


10 


8 


172 


9 


180 


13 


150 


21 


162 




24 


186 


31 


208 


32 


215 


50 


201 




52 


280 


55 


180 


62 


192 


68 


202 


15 


71 


250 


74 


210 


77 


185 


80 


210 




83 


199 


86 


161 


89 


185 


92 


190 




98 


180 


101 


240 


104 


290 


112 


155 




115 


162 


121 


218 


133 


240 


139 


153 


20 


142 


160 


147 


156 


148 


153 


150 


191 




155 


233 


158 


221 


165 


285 


168 


172 




173 


153 


174 


252 


177 


159 


180 


232 


25 


187 


174 


190 


164 


199 


206 


208 


189 




214 


185 


250 


209 


253 


203 


256 


172 




271 


165 


273 


215 


275 


185 


281 


244 


30 


283 


232 


285 


225 


288 


209 


305 


215 


312 


164 


317 


169 


337 


181 








Comp. Ex. 


















CS-045* 


172 















35 CS-045* : (±)-5-[4-(&-hydroxy-2,5,7,8-tetramethylchroman-2-yJ-meihoxy) ben- 

zyl] -2,4-thiazolidinedione 



Acute Toxicity Test 

40 The acute toxicity was determined by an acute toxicity test wherein each sample compound was orally adminis- 
tered to rats. The results {10^ values) thus obtained are listed below: 



Compound (Ex. No.) 


LDsq value 


3 

52 


not less than 2 g/kg 
not less than 2 g/kg 



so 

The compounds of the present invention exhibit excellent effects of reducing the blood sugar level and of reducing 
the lipid concentration in blood and are useful as therapeutic agents for treating diabates mellitus, which are almost free 
of any side effect. 

55 Claims 

1 . A thiazoiidinedione derivative represented by the following general formula (I) or a pharmaceutical^ acceptable salt 
thereof: 
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O 



5 




wherein the dotted line represents a single bond or a double bond, the thiazolidinedione ring residue is linked to 
any one of the 2-, 3-, 4-, 5-and 6-positions on the indole ring and R represents a group selected from the group 
consisting of a hydrogen atom and alkyi, alkenyl, alkynyl, phenyl, aralkyl, heterocycloalkyl, arylsulfonyl and arylami- 
nocarbonyl groups. 

15 

2. A thiazolidinedione derivative or a pharmaceutical^ acceptable salt thereof as set forth in claim i wherein the alkyl 
group is an unsubstituted alkyl group or a linear, cyclic or branched alkyl group substituted with an alkoxycarbonyl 
or carboxyl group; the alkenyl group is a linear, cyclic or branched alkenyl group; the alkynyl group is a linear or 
branched alkynyl group; the phenyl group may be substituted with an amino group or a cyano group; 

20 aryl or heterocyclic group constituting the aralkyl, heterocyclic alkyl, arylsulfonyl or arylaminocarbonyl 

group is a member selected from the group consisting of phenyl, naphthyl, pyridyl, thienyl, quinolyl, tetrahydroqui- 
nolyl, oxazolyl, thiazolyl, pyrrolidinyl and benzdioxanyl groups, provided that these groups may be unsubstituted or 
substituted with a halogen atom, an alkyl group, a trihalomethyl group, an alkoxy group, a benzyloxy group, a meth- 
ylenedioxy group, a cyano group, a carboxyl group, an alkoxycarbonyl group, a hydroxy! group, an amino group, a 

25 dialkylamino group, a phenyl group and/or a nitro group and that if these groups each has at least two substituents, 
the substituents may be the same or different. 

the alkylene group constituting the aralkyl or heterocyclic alkyl group is represented by the formula (CH£) n 
(n is an integer ranging from 1 to 3) and a hydrogen atom thereof may be substituted with a halogen atom or an 
alkyl, hydroxy, alkoxy, benzyloxy, phenyl, azido, amino or dialkylamino group or two hydrogen atoms bonded to the 

30 same carbon atom may be substituted with an oxygen atom. 

3. A thiazolidinedione derivative or a pharmaceutical^ acceptable salt thereof as set forth in claim 1 or 2 wherein the 
dotted line represents a single bond. 

35 4. A thiazolidinedione derivative or a pharmaceutical^ acceptable salt thereof as set forth in claim 1 -3 wherein the thi- 
azolidinedione ring residue is linked to the 3- or 4-position on the indole ring. 

5. A thiazolidinedione derivative or a pharmaceutical^ acceptable salt thereof as set forth in claim 1 -4 wherein the aryl 
group constituting the aralkyl group is an unsubstituted phenyl group or a phenyl group substituted with a fluorine 

40 . atom, a cyano group or a trifluoromethyl group; and the alkylene group is a group represented by (CH 2 ) n (n is 1 or 
2). 

6. A thiazolidinedione derivative or a pharmaceutical^ acceptable salt thereof as set forth in claim 1 for use as a phar- 
maceutical^ active ingredient. 

45 

7. A thiazolidinedione derivative of claim 1 wherein it is selected from the group consisting of 5-(1-benzylindol-4- 
yl)methyl-2,4-thiazolidinedione, 5-(1-benzylindol-3-yl)methyl-2,4-thiazolidinedione, 5-[1-(2-fluorobenzyl)indol-4- 
yl]methyl-2,4-thiazolidinedione, 5-[1-(3-fluorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione, 5-[1 -(4-f luoroben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione, 5-[1-(2-fluorobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione, 5-[1-(3- 

50 fluorobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione, 5-[1-(4-fluorobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione, 5- 
[1-(2-trifluoromethylbenzyl)indol-4-yl]methyl-2,4-thiazolidinedione. 5-[1-(3-trifluoromethylbenzyl)indol-4-yl]methyl- 
2,4-thiazolidinedione. 5-[1 -(4-trifluoromethylbenzyl)indol-4-yl]methyl-2.4-thiazolidinedione 1 5-[1 -(2-trrf luoromethyl- 
benzyOindol-S-ylJmethyl^^-thiazolidinedione, 5-[1-(3-trifluoromethylbenzyl)indol-3-yl]methyl-2.4-thiazolidinedi- 
one, 5-[1 -(4-trif luoromethylbenzyl)indol-3-yl]methyl-2,4-thiazolidinedione. 5-[1 -(3-cyanobenzyl)indol-4-yl]methyl- 

55 2,4-thiazolidinedione. 5-[1 -(4-cyanobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione. 5-[1 -(3-cyanobenzyl)indol-3- 
yl]methyl-2,4-thiazolidinedione, 5-[1-(4-cyanobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione, 5-[1-(2,3-difluoroben- 
zyl)indol-4-yl]methyl-2,4-thiazolidinedione, 5-[1-(2 > 4-difluorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione. 5-[1- 
(2,5<fifluorobenzyl)indol-4-yl]methyl-2,4-thiazolidinedione, 5-[1-(2,6-difluorobenzyl)indol-4-yl]methyl-2,4-thiazolid- 
inedione, 5-[1-(3,4-difluorobenzyl)indol-4-yl]methyl-2 > 4-thiazolidinedione l 5-[1-(3.5-difluorobenzyl)indol-4- 
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yl]methyt-2,4-thiazoIidinedione, 5-[1 -(2 > 5-difiuorobenzyl)irdoN3-yl]methyl-2 1 4-thiazo!idinedione, 5-[1 -(3,4-dif luor- 
obenzyl)indol-3-yl]methyl-2,4-thiazolidinedione, 5-[1-(3,5-difluorobenzyl)indol-3-yl]methyl-2,4-thiazolidinedione or 
5-[1-(4S-p-mentha-1,8-dien-7-yl)indol-4-yl]methyl-2 t 4-thiazolidinedione. 

5 8. A pharmaceutical composition comprising, as an effective component, a thiazolidinedione derivative represented 
by the following general formula (I) or a pharmaceutical^ acceptable salt thereof: 



O 



15 




( I ) 



wherein the dotted line represents a single bond or a double bond, the thiazolidinedione ring residue is linked to 
either of 2-, 3-, 4-, 5-and 6-positions on the indole ring and R represents a group selected from the group consisting 
20 of hydrogen atom and aikyl, alkenyl, alkynyl, phenyl, aralkyl, heterocycloalkyl, arylsulfonyl and arylaminocarbonyl 
groups. 

9. The pharmaceutical composition of claim 8 as a therapeutic agent for treating diabates mellitus. 
25 1 0. A method for preparing a thiazolidinedione derivative represented by the following general formula (III) : 



30 




(III) 



35 

(wherein the thiazolidinedione ring residue is linked to any one of the 2-, 3-, 4-, 5- and 6-positions on the indole ring 
and R represents a group selected from the group consisting of hydrogen atom and alkyl, alkenyl, alkynyl, phenyl, 
aralkyl, heterocycloalkyl, arylsulfonyl and arylaminocarbonyl groups), comprising the step of condensing an indole 
40 carbaldehyde derivative represented by the following general formula (II): 



R 



45 




(ID 



OHC 



so (wherein the aldehyde group is linked to either of 2-, 3-, 4-, 5- and 6-positions on the indole ring and R represents 
a group selected from the group consisting of hydrogen atom and alkyl. alkenyl, alkynyl, phenyl, aralkyl, heterocy- 
cloalkyl, arylsulfonyl and arylaminocarbonyl groups) with 2,4-thiazolidinedione. 

1 1 . A method for preparing a thiazolidinedione derivative represented by the following general formula (IV): 

55 
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(IV) 



10 



15 



(wherein the thiazolidinedione ring residue is linked to any one of the 2-, 3-, 4-, 5- and 6-positions on the indole ring 
and R represents a group selected from the group consisting of hydrogen atom and alkyl, alkenyl, alkynyl, phenyl, 
aralkyl, heterocycloalkyl, arylsulfonyl and arylaminocarbonyl groups), comprising the step of subjecting, to a reduc- 
ing reaction, a thiazolidinedione derivative represented by the following general formula (III): 



20 



25 




(III) 



30 



(wherein the thiazolidinedione ring residue is linked to any one of the 2-, 3-, 4-, 5- and 6-positions on the indole ring 
and R represents a group selected from the group consisting of hydrogen atom and alkyl, alkenyl, alkynyl, phenyl, 
aralkyl, heterocycloalkyl, arylsulfonyl and arylaminocarbonyl groups). 



35 



40 



45 
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